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Indian Standard 



CODE OF PRACTICE FOR 

ELECTRICAL WIRING INSTALLATIONS 

( Third Revision ) 

a FOREWORD 



i*I This IndiaB Standard was adopted by the 
Bureau of Indian Standards on 25 January lOBS^ 
after the draft finalized by the Low Voltage 
Switchgear and Gootrolgear Sectional Committee 
had been approved by tlie Ekctrotechnical Divi- 
sion Council, 

i.2 The Indian Electricity Rulcs^ together witli 
the supplementary regulations of the state electri- 
city departments and electricity undertakings, 
govern the electrical instaliation work in build- 
logs in this country. Regulations for the electrical 
eqiupmcBt in buildings as recommended by the 
Institution of Electrical Eogineersj UK, have also 
often been followed in this work. Expanding use 
of electricity ■ and increase in the number of elec- 
trical imtallations in biiildio.gS5^ necessitated the 
preparation of a code of practice to guide aod ■ 
go%^ern installation of electrical wiring in build» 
ings, with particular reference to safety and gocd 
engineering practice. This code was^ therefore, 
first published in 1958 with the above objective. 

§3 Since the first version of this code covered 
electrical iEstallatioM only in buildings which 
could be considered as iioii-industrial locations^ 
where the system voltage gc^ocrally did not exceed 
650 vohsj the need for having a similar code for 
industrial locations was also felt and many addi- 
tional requifemcRts had to be looked after. There-- 
fore, in addition to the revision of this code^ a 
separate code on the latter subject was published 
as IS : 2274»1963^ 

§A Experience in implementation of these stan- 
dards had proved that most of the ^iDdustriaf' 
installations required references to gyidclincs for 
system of voltages not exceeding 650 V in their 
design. Moreover j considerations such as layout 
of electrical instailationsj measurement, etc, for 
which separate Indian Standard specifications 
exists require comprehensive reading, and, it has 
been felt that a single Indian Standard to provide 
for all aspects of wiring would serve as a com- 
prehensive reference guide on the subject. 

©•5 In the second version of IS : 732 brought out 
in 1982 in 3 parts, this fact has been taken into 



^Code of pmctic© for electricaS wiring imtallatioiis 
( system voltage exceeding 650 volts ). 



acxouBt in that the information has been called 
from various Indian Standard speci^cations and 
other literature available and pre:scnted as a single 
comprehensive code. Efforts were made to iden- 
tify gaps and the oppx^rtiiiiity utilised to incor- 
porate the latest trends in wiring practice. It is, 
however, indicated that this revision was purely 
a temporary measure to meet the immediate 
Becds of the practising engineers and the ultimate 
aim was to bring out a comprehensive safety- 
oriented code on electrical installations in build- 
iogs based on the international work In this 
regard. 

§S Soon after the publication of the second 
revision^ work oo the preparation of National 
Electrical Code ( NEC ) began under the purview 
of the Matioiial Electrical Code Sectional Gommi" 
ttce^ ETDG 56, This work, aimed as a compco™ 
dium of all relevant information in IS Codes 
iocluding IS : 732, concluded in 1985 when NEC 
was published. NEC besides drawing assistance 
from IS : 732^ further elaborates the stipulations 
on wiring practice with reference to specific 
occupancies, 

11.7 During the preparation of NEC it became 
evident that IS : 732 would require considerable 
updating in order to align with modified pattern 
of power consumption and advancing tec hnoiagy 
in installation design. There was also a strong 
need to align the code with the work being accom- 
plished at the international level, namely^ at the 
level of lEC/TG 64 ^Electrical Installations of 
Buildings', whkh cover comprehensively the rele- 
vant issues.. This revision of IS : 732 ( third ) is 
an attempt to improve the contents of the code 
to meet this need. 

®,i It is emphasized that the informaticm con- 
tained in this code is oriented towards electrical 
safety. The accent is on protection from the 
various hazards arising from use of electricity and 
the rules relating to wiring practice are based on 
the international guidelines on such matters. It 
is in this respect that the present version of this 
standard differs from the earlier versions which 
were oriented towards design and constructional 
aspects. However, a scries of appendices have 
been added to this Code dealing with specific 
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guidelines on wiring practice as applicable to 

design, construction . and execution of work. 
Whenever necessary, the provisions of this Code 
shall be read in conjunction with other Codes 
such as those on earthings lightning protection, 
etc, 

§3 In the preparation of this standard, consider- 
able assistance has been derived from the foiiow« 
ing publications: 

lEG Pub 364 { in several parts ) Electrical 
Installations of Buildings. The International 
Electrotechnical Commission ( lEU ), 

lEG Doc: 64 ( Secretariat ) 437 Electrical 
Installations of Buildings. Part 2 Definitions, 

International Electrotechnical Commission 
( lEG ). 

lEG Doc: ( lEV 826 -) ( Central Office ) i 193 
Internationai Electrotechnional Vocabulary* 
Part 826 Electrical Installations of Buildings. 



The International Electrotechnical Commission 
( lEG ). 

lEG Doc: 64 ( Secretariat ) 430. Pub 364 
Chapter 52 Selection and Erection of Wiring 
Systems. The International Electrotechnical 
Commission (lEG), 

lEE Wiring Regulations 'Regulations for 
electrical imtailations'" 15th Edition ( 1981 ) 
( as amended up to January 1985 ). The lo,Bti" 
tution of Electrical Engineers ( UK ). 

iJO For the purpose of deciding whether a 
particular requirement of this standard is complied 
Y/ith, the final value, observed or calculated^ 
expressing the result of a test^ shall be rounded 
off in accordance with IS : 2-1960"^. The number 
of significant places retained in the rounded oft 
value should be the same as that of the specified 
value in this standard. 



"^Rules for rounding off numerical values ( fevised ). 



1, SCOPE 

U This code covers the essential requirements 
and precautions regarding wiring installations for 
ensuring satisfactory and reliable service and 
safety from all possible hazards from the use of 
electricity. 

lo2 This code applies to the design, selection, 
erection and inspection and testing of wiring 
installations whether permanent or temporary^ 
in and about buildings. 

1.3 It relates generally to all wiring installations 
m non-industrial and industrial locations, whe- 
ther the electric supply is derived from an external 
source or from a private generating plant, 

1.4 Installations utilizing the following nominal 
voltage ranges are dealt with in this code: 

a) voltages normally not exceeding 50 V ac 
or 120 V dc whether between conductors 
or to earth. 

b) voltages normally exceeding extra-low 
voltage but not exceeding 1 000 V ac or 
1 500 V dc between conductors or 600 V 
ac or 900 V dc between conductors and 
earth. 



13 This code covers all general guidelines appli- 
cable to installations operating within the ranges 
given in lA, Supplementary or additional pro- 
visions may be necessary to be complied with in 
respect of specific occupancies depending on their 
nature. For the purposes of guidelines on indi- 
vidual occupancies reference may be National 
Electrical Code ( SF : 30-1985 ). 

1.6 This code is not applicable to the following: 

a) Systems for distribution of energy to the 
public, or to power generation and trans- 
mission for such systems. 

b) Wiring installations in special locations^ 
such as mines or other areas where potenti- 
ally explosive atmosphere exists. 

c) Lightning conductors, telecommunications 
and alarm systems. 

d) Traction installations, motor vehicles, ins- 
tallations on board ships, aircraft or 
offshore installations. 

Io7 This code also does not apply to matters 
concerning specifications of individual items of 
equipment and does not deal with irequirements 
for the construction of prefabricated assemblies of 
electrical equipment. 



SECTION 1 TERMINOLOGY 



2, TERMINOLOGY 



2M For the purposes of this standard, the follow- 
ing definitions shall apply. 

2A Accessory — A device, other than current- 
using equipment, associated with such equipment 
or with the wiring of an installation. 



2*2 Ambieist Temperature ~ The temperature 
of the air or other medium where the equipment 
is to be used. 



2«3 Appliance — An 
equipment other than 
pendent motor. 



item of current using 
a luminaire or an indc- 
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2A Arms?m Eemcfc — A gone extending from any 
pomt OB a surface where persons usually stand or 
move about s to the limits which e person can 
reach with the hand in aiiy direction witliout 
assistance.. 

NoTK — Th'n gpace is by c0E¥eatlcMis limlied as 
ghowM in Fig. L 



'zz/j2:z/j:z^jzzzj:zzz^.^z/j:z. 
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-/pj^prp^jjj- ixW\ OF ARNS REACH 
S «^^ Surface expected to be occupied by persoai 
Fio. 1 Arm.*s Reach 

IS Banrier — A paxt providing a defined degree 
of protection against contact with live partSj from 
any usual direction of access. 

2M Bssie IiwmMtiiia — Insolation applied to 
live parts to provide- basic protection against 
electric shock. 

NoTffl -^ Bagic imulatioo does not uecesiarsly in- 
clude imuiation used ex.cimiveiy for functioca! pur° 
poses. 

2.7 Bencllmg C#iidii€t®r — A protective con» 
ductor providing eqoipotential bonding. 

IM EiilMmg ¥«^l€ls -™ Space within the struc- 
ture or the components of a building accessible 

only at certain points. 

NoTB 1 — Examples are: Space withia partitiooSj 
suipeaded floorsj ceiliogs and cerlaia types of window 

frame, door frame and architraves. 



Note 2 -^ SpecimI ly formed bulldiag voids are 
^Iso kaowB as duces. 

13 Bwried IMrect — A cable laid ia the ground 
in intimate coDtact with the soil 



2J@ B»iie&e€i ~ Gabia mre said to be bunched 
when, two or more are aJBtaiiscil within ,a smgle 
coadiiit^ ductj duetiBgj or tnmkifig or^ if eoi 
eedosed, are not s^|»rat£ti from each other, 

2J1 Cable Gfasme! ™ An eRclosurc situated 
above or In the ground, opea or ' venlilatcd or 
closed, and having dimennio^is wbkfi do aot 
ptfiiiiit tl'ie access of ^^en^OKis but a.!!o\/ acce.3^' to 
Jie sondaccOfLi rif?d/or rabies ihrjof^ hoist rhrir 
Ici^gth dyrii'g ^^irnd after Imts^llat^on. 

Ko^An--A c^.ble chaByiel mcy .->? v\2iy- tm't form 
^au of the bE?ldiEg u%mxrKXfmi 

Xet2 €ul#ie E^ac&et — A cable adp^>ort consist- 
ing of Mfigic dtv^ccs fixed to elcm-^rTit^i of building 
iK p^aist consiructioTi. 

caar.eciion^ at will., ofiwo ^*cxablj cables, it con- 
sists of a connector and a plug. 

2 J/i CaMe BMctiag — A msiBisfactored enclo- 
sure of metal or insulating material^ other than 
condttit or cable truokiiigs intended for the protec- 
tion of cables which are drawn-iii after erection 
of the ducting, hot wMch is not spcciiEcaliy 
iRtended to form part of a b-aildiiig stroctiire. 

2J.S Cafele Tmafeiiig —- A facto.ry made closed 
sypport and protection system into which con- 
ductors and/or cables are laid after removal of the 
cover. 

2..1§ CJaMe Tiimii©! — Aii enclosure ( corridor ) 
coBtainiog supporting structures for conductors 
and/or CF^bles and joints and whose dimensions 
allow free access to persons tliroughout the entire 
length. 

%A1- Gallic Tray —■ A cable support consisting 
of a coBtinuoiis base vidth raised edges and no 
covering, A cable iray is considered to be non- 
perforated where less thaD 30 percent of the 
material is rcEiioved from the base. 

2J8 CaMe Ladder —• A ' cable sypport occupy- 
ing less than 10 percent "of the plan area and 
consisting of a series of supporting elements 
rigidly fixed to each other or to a main supporting 
member or members. 

2*19 Cartridge Fuse Link ™- A device corn- 
prising a fuse element or several fuse elements 
coxmccted in parallel enclosed in a cartridge 
usually filled with an arc-extinguishing m.cdium 
and connected to terminations. The fuse link, is 
the part of a fuse which requires replacing after 
the fuse has operated, 

2*20 Circuit — An assembly of electrical equip- 
ment suppHed from the same origin and protected 
against overcorrent by the same protective 



IS s 732 « ISm 



device(s). Certain types of circuit are categorised 
m follows: 

a.) Category I Circuit — A circuit ( other than 
a Bre alarm or emergency lighting circuit ) 
operating at low voltage and supplied 
directly from a mains supply system. 

b) Caiegory 2 Circuit — With the exception of 
Sre alarm and emergency lighting circuits, 
any circuit for tciecomraordcatioii ( for 
example, radiOj telephone, sound distri- 
butions intruder alarm, bell and caO and 
data traasmissioB circuits ) which is sup- 
plied from a safety source. 

c) Caiegory 3 Circuit — A fire alarra circuit or 
an emergency lighting circuit. 

2JIX Girciiit Breaker — A mechanical switching 
device capable of makings carrying and breaking 
curresUs- uoder normal circuit conditions and ako 
of makings carrying for a specified timcj and 
breaking currents under specified abnormal 
circuit conditions such as those of short circuit. 

Note "" A circuit breaker is usually inteoded to 
operate iofreqiieotly^ although some lypes are suitable 
for frequeeE operation, 

2o22 €llmsm I Equipment — Squiproeat in v/hich 
protection against electric shock does not rely on 
basic insulation only, but which includes an 
additional safety precaution in such, a v/ay that 
m.ea.ns cux provided for the conriection of exposed 
conductive parts to a protective conductor in the 
fixed wiring of installation in such a way that 
accessible coriductivc parts may not become live 
in the event of a failure of basic installation. 

NoTF. "— For iaiformatioB or classificatioii of equip- 
ment with regard to means pf&^idecl. for protectioo 
agaiasl. electric shock, sm IS : 9409-1980^, 

2.23 CImss 11 EciHipmeffit — Equipment in 
which protection against electric shock does not 
rely on basic ioiulation only, but in which additio- 
nal safety precautions, svich as doable or reinforced 
insulation arc provided^ there being no provision 
for the connection of exposed metaiwork of the 
equipment to a protective t'onductor, and no 
reUance upon precautions to be taken in the fixed 
wiring of the installation . 

2.24 CoMciiiit — A part of a closed wiring system 
a circular or non-circular cross section for conduc- 
tors aod/or cables in electrical installationSj 
allowing them to be drawn in and/or replaced. 

Conduits should be sufficiently closed-jointed 
so that the conductors can only be drawn in and 
not inserted laterally. 

2.25 CoeEmed G®itcliictiv© L0catil^lI — A 
location having surfaces which are mainly com- 
posed of extraneous condutive parts and which 
are of such dimensions that movement is restricted 
to such an extent that contact with surfaces is 
difficult to avoid ( for example, in a boiler ). 



* Classification of electrical and electronic equipment 
with regard to protection agaiost electric shock. 



2*26 CooiMector —- The part of a cable coupler 
or of an appliance coupler which is provided 
with female contact and is intended to be attached 
to the flexible cable connected to the supply. 

2*27 Gonveiatiomal Toiiefe Voltage Llsmit — 
Maximum value of the touch voltage which is 
permitted to be maintained indefinitely in specified 
conditions of external infiuences, 

2*2S Gomveiiti0iiml Operating Current ( @f a 
Frotectlve Bevfc® J-— A specified value of the 
current which causes the protective device to 
operate within a specified time^ designated 
conventional time. 

N€)TE — For fuses this current is called the * coo" 
ventiona! fusing current \ For circuit breakers this 
current h called the * conventional operating carrem ', 

The cooventioaal operating currer^t is greater than 
the rated current or current setting of the device mxd 
the converitioiiai time varies according to the type and 
rated currentof the protective device. 

2^29 Ciir^'eist Garryiag Capacity ©f a G®a™ 
doctor — The maximum current which can be 
carried by a conductor under specified conditions 
without its. steady state temperature exceeding a 
specified value. 

2M C^Mrreat Usieg Eqaipsiefflt — Equipment 
which converts electrical energy into another 
form of energy, such as light, heatj or motive 
power, 

2«31 Baiager — Danger to health or danger to 
life or limb from shock, burn or injury from 
mechanical movement to persons ( and livestock 
where present ) , or from lire attendent upon the 
use of electrical energy, 

232 Design Current (©fa Clire&it ) — The^ 
magnitude of the current intended to be carried 
by the circuit* in normal service. 

2*33 Direct Contact — Contact of persons or 
livestock with live parts which may result in 
electric shock. 

2,M l>istribiiti©tt Circuit ( of BisiMiuigs )— A 
circuit supplying a distributing board. 

2.35 Benble Imsulati^ii ~ Insulation compris- 
ing both basic insulation and supplementary 
insulation. 

2«36 Duct — A closed passage way formed 
underground or in a structure and intended to 
receive one or more cables which may be drawn 
in. 

2.37 Ducting ~- See 2 J4. 

2.38 Eartls — The conductive mass of the earth, 
whose electric potential at any point is conven- 
tionally taken as zero. 

2.39 Eartli Electrode — A conductor or group 
of conductors in intimate contact with and provid- 
ing an electrical connection to earth. 
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2.411 E&rth Electrode EesMtm^c© — The resis- 
tance of an earth electrode to earth. 

lAl WMTth Fault Loop ImpedaMce ™-_ The 
impedance of the earth fault current loop ( phase 
to earth loop ) starting and ending at the point of 
earth fault. 

2.42 Eartli Leaknge Currmmt — A current 
which flows to earth, or to extraneous conductive 
parUj in a circuit which is electrically sound . 

NoTS — This curreot may have a capacitive com- 
poaeot including that resulting from the deliberate 
153 s of capacitors. 

2.43 EartMi^g Ee^lstaiace, Total •— The resis^ 
taoce between the main earthing terminal and 
the earth. 

2A4 Emrth^d Ccmeeetric Wiring — A wiring 
system in which one or more insulated conduc- 
tors are completely surrounded throughout their 
length by a conductor^ for example a sheath^ 
which acts as a FEN conductor. 

2*45 EmrtMmg Gna^ncter— A protective conduc- 
tor connecting the main earth terminal ( or 
equipotential bonding conductor of an installation 
when, there is no earth bus ) to an earth elec- 
trode or to other means of earthing. 

2A€ Electric Sfc0ek— A dangerous patho* 
physiological effect resulting from the passing of 
an electric current through a human body or an 
animaL 

2A7 Electrical Eqwipment ( abb: E^sip^ 
ttie^t ) — Any item for such purposes as genera- 
tionj conversion, transmission^ distribution or 
utilization of electrical energy, such as machineSj 
transformersj appai'atus, measuring instrumentSj 
protective devices, wiring materials^ accessories^ 
and appliances. 

2o4S Electrical Iffistallmtioa (©f a BiiiMmg) — 
An assembly of associated electrical equipment to 
fulfil a specific purpose or purposes and having 

coordinated characteristics. 

2A9 Electrically" IndependeMt Eartfe Elec- 
trodes ™ Earth electrodes located at such a 
distance from one another that the maximum 
current likely to flow through one of them does 
not significantly affect the potential of the 
other(s). 

2.5@ Electrode B@iler ( or Electrode Water 
Heater ) — Equipment for the electrical heating 
of water or electrolyte by the passage of an 
electric current between electrodes immersed in 
the water or electrolyte. 

2,51 Eimergeffiey Switching —Rapid cutting 
off of electrical energy to remove any hazard to 
persons, livestock^ or property which may occur 
unexpectedly. 



2»52 Efficlosure — A part providing protection of 
■equipment againstc ertaio external inftuences and^ 
in any direction^ protection against direct contact. 

2 J3 Eqmipmemt ~ See 1A7. 

2*54 E€|Mip#teffitiml Bi^mdlag — Electrical con^ 
uection putting varioos exposed conductive parts 
and extraneous conductive parts at a substantially. 
equal potential. 

Note — In m buiidiiig mst^llatiosi equipotentk! 
bonding conductors sliall mtercosmect tlie followmg 
coaductwe parts: . . 

e) Protective conductor, 

b) Enrth coatiniiity coEdiiclOf, aad 

c) Risen of Eir-eosiditioOTiig iysftem und hemtiog 
systems ( if aay ). 

2.55 E^p^B^d Comdmctiv^ Fart — A conductive 
part of electrical equipment^ which can be touched 
and which is not normaMy live^ but which may 
become live under fault conditions^ 

2*56 E^terMal laHiiemce — Aoy influence exter- 
nal to an electrical insiallation which alFecte the 
design and safe operation of that instalktion. 

2e57 Exlrame®ms C^ffidnctwe Fmrt — A coii» 
ductive part not foroiiog part of the electrical 
installation and liable to iotrixiuce a potential 
generally the earth potential. 

23B Factory Biailt A^iemfelj ( ©f L¥ Switch- 
gear sad C^mtrmlgemr ) -«^ Sm IS : 862 (Part I)» 
1977^. 

2.5§ Fiaal Ciremt — A circuit connected direct- 
ly to current using equipment^ or to a socket 
outlets or other outlet points' for the connection of 
such equipment. 

2o60 Fixed E€|mpmemt — Equipment fastened, 
to a support or otherwise secured. 

2.61 Functional EartMug — Connection to 
earth necessary for proper functioning of electrical 
equipment. 

2 J2 Fme ElemeMt — A part of a fuse designed 
to melt when the fuse operates, 

2J3 FuM€ Lm^ — A part of fuse, includiisg the 
fuse element (s)j which requires replacement by a 
new or renewable fuse link after the futc has 
operated 

service. 

2M Msiid-IIeM Equipmmt — Portable equip- 
mcnt intended to be held in the hand during 
normal use, in which the motofj if aoy^ forms an 
integral part of the equipment. 

Note— A hand-held equipment is ao item of 

equipment^ the fussctioBiog of which requires comtmot 
manual support or guidmoce. 



ient(s)j whim requires replacemeist Dy a 

new or renewable fuse link after the futc has 

and before the fuse is put back into 



*SpecificatioD for factory built assemblies of swilchgear 
and coatrolgear for voltages upto mad includiog 1 000 volt 
ac and i 200 volt dc: P^ I General requirements. 
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.2«®5 Indirect G®)^tmet • — GoBtact of pcraons or 
livestock witli exposed conductive parts made live 
by a fault and which may result in electric shock. 

2M ImntmllmtiQmn — Se0 2,4i, 

2M iM^Mlmtlmg Wlo^r { @r Wall ) «™ A Boor 
( or wali ) such thatg in the event of direct con- 
tact with a live part, a person standing on the 
floor i or touching the wall ) cannot be traversed 
by a shock current Howiog to the floor (or wall). 

2eS8 In^nlmttoBr-- Suitable BOBKronductive mate- 
rial enclosing surroundings or supporting a 
conductor, 

NoTS -— Sm sls0 tbe dalisiitiom for bask msulMion^ 
double lasulmtioiis reinforced siisUlatloa aad suppkmeB- 
imry iniuSmtBOss. 

2.S9 Isnlmttoffi — Cutting off an electrical install 
lation^ a circuit, or an item of equipment from 
every source of electrical energy. 

2*.7© Li¥@ Pmrt — A conductor or conductive 
part iotwded to be energised in Borma! use 
including a neutral conductor but, by coitventionj 

not a FEN conductor. 

tJl Lwimsimire — Equipment which distributes 
filters or transforms the light from one or more 
lamps, and which includes any parts necessary 
for supporting, filing and protecting the lamps, 
but not the lamps themselves^ and, where nece- 
ssaxy^ circuit auxiliaries together with the means 
for connecting them to the supply. 

Not® — For the purposes of this code z, batten 
lampbolder, or % Immpboidar smpeiided by fle^ibi® 
cord, is a luminair®. 

2J2 MmM EmrtMag Twmiliiml — The terminal 
or bar which is the equipotential bonding conduc- 
tor of protective conductors, and conductors for 
functional earthing, if any ^ to the means of earth- 
ing, 

2073 Mec&amieml MmJrateummce — The replace^ 
mentf refurbishment or cleanixig of lamps and 
noB-electricsl parts of equiptiaent, plant and 
machisiery. 

2074 Newtrml C@iidii€t0r ( Syim&^l iV ) — A 
conductor connected to the neutral point of a 
system and capable of contributing to the trans- 

mission of electrical energy. 

2.75 N®mls«l Tisltage — Se4 2.1CI9, 

2«76 Ofestmcle— A part preventing unintentional 
contact with live parts but not preventing delibe- 
rate contact, 

2«77 Origm #f mii Electricml lMst®Ilmtioii — - 
The point at which electrical energy is delivered 
to an installation. 

NoT^ — Au eleclrscm! imtallatiois may have more 
tbaisi on® origins. 



2.7S Overcrarr^pt — A current e^cecdiag the 
rated value. For co^duaors the rated value is- the 
current carrying capacity, 

2«79 Qvmw^m^T^mt Uete€ti®a ~ A method ©f 
estmblishing that the value of currem in a circmt 

exceeds a predetermined value for a speciSed 
length of fime« 

%m O^er I®md Cuirmt ( mt m Ciroiit ) ~ An 
overcurrent occurring in a circuit in the ateence 
of an electrical fault, 

2*81 FEN G^Mdnctor — A conductor combining 
the functions of both protective conductor and 
neutral conductor* 

2«i2 Phase C^mdmct^r — A conductor of an ac 
system for the transmission of electrical energy, 
other than a neutral conduaor, 

NoTB — The term alto meam the equivalent coii» 
ductor of a dc system unless otherwise ipecified m this 
code. 

2«83 Flmg — A device, provided with contact 
pins, which is intended to be attached to a flexible 
cable, and which can be engaged with a socket 
outlet or with a connector. 

2*84 P®mt ( in Wiring) — A termination of the 
fixed wiring intended for the connection of current 
using equipment, 

2o85 Poi*tmfel€ Ei|®ipisa©ffit -— Equipment which 
is moved while in operation or which can easily 
be moved from one place to another while con- 
nected to the supply. 

2m Fr@ep€€tl¥© Tomch Yultmg© — The 
highest touch voltage liable to appear in the event 
of a fault of negligible impedance in the electrical 
installation. 

2«87 Protective C^ednct^r — A conductor used 
for some measures of protection against electric 
shock and intended for connecting together any of 
the following parts: 

a) Exposed conductive parts, 

b) Extraneous conductive parts, 

c) The main earthing terminal, and 

d) The earthed point of the source, or an 
artificial neutral. 

2 JS Eeiiif0r€€d Iiiiislmti©ii — Single insulation 
applied to live parts, which provides a degree of 
protection against electric shock equivalent to 
double insulation under the conditions specified in 
the relevant standard. 

NoTiE — The term ^single insulatioia' does not 
smply that the insulaiioo must be one homogeneous 
piece. It may comprise several layers which caaisot be 
tested singly as supplementary or basic imuisnon. 

2,89 Ee^idMml CngTeiit — The algebraic sum oi' 
the instantaneous values of current Bowing through 
all live conductors of a circuit at a point of the 
electrical installation. 
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2 J9 EeiMiial Giirrent Bevic® ( E€P ■) — A 
mcchaBical switching device or association of 

devices intended to cause the opening of the con- 
tacts when the residua! current attains a given 
value under specified condiiions, 

231 ResMiial Operating Current — Residual 
current which causes the residual current device 
to operate under specified conditions. 

232 Ilesistoffl€€ Area (for an Eartli Electrode 
©uly) — The surface area of ground ( around an 
earth electrode ) on which a sigDiFicant voltage 
gradient may exist. 

233 Rieg Final Circuit — A final circuit 
arranged in the form of a ring and connected to 

a single point of supply. 

234. Slic&ek Onrreiit — A current passing through 
the body of a person or an animal and having 
characteristics likely to cause dangerous pathophy- 
siological effects. 

'235 Sliort "Circuit Giirreiit — An overcurrent 
resulting from a fault of negligible impedance be- 
tv/een live conductors having a difference io 
potential under normal operating conditions. 

2SS Simmltaaeoiisly AeeessiMe Farts — Con- 
ductors or conductive parts which can be touched 
simultaneously by a person or, where applicable 
by livestock. 

Note — lo the context of protectiori against direct 
coQtacts a live part may be accessible with: 

a) another live part, or . 

b) an exposed coBductive partj or 

c) an extraneous conductive part, or 

d) a protective conductor. 

The following nriay constitute simultaneously 
accessible parts in the context of protection 
against indirect contacts: 

a) Exposed conductive parts, 

b) Extraneous conductive parts^ and 

c) Protective conductors. 

It should be noted that the word touched 
signifies any contact with any part of the body 
( hand, foot, head^ etc ). 

231 Socket Outlet — A device, provided v/ith 
female contacts, which is intended to be installed 
with the fixed wiring, and intended to receive a 
plug. 

Note — A luminaire track system is not regarded 
as a socket outlet system, 

2.§i Space Factor — The ratio ( expressed as a 
percentage ) of the sum of the overall cross- 
sectional areas of cables (including insulation and 
sheath ) to the internal cross-sectional area of the 
conduit or other cable enclosure in which they 
are installed. The eflective overall cross-sectional 
area of a non^circular cable is taken as that of a 



circle of diameter equal to the major axis of the 
cable. 

239 Sptsr — A branch cable connected to a ring 
or radial final circuit, 

2*100 Standby Supply System — A system 
intendied to maintain supply to the installation or 
part thereofj in case of interruption of the norma! 
supply, for reasons other than safety of persons. 

Note — Standby supplies are necessary, for exam- 
ple» to avoid interruption of continuous industrial 

processes or data processing. 

2. Mil StatidBmry Eqiiipmeiat — Either fixed 
equipment or equipment not .provided with a 
carrying handle and having such a mass that it 
cannot easily be moved. 

2»I02 StipplenaeRtary IixsiiIailoM — Indepen- 
dent insulation applied in addition to basic 
insulation in order to provide protection against 
electric shock in the event of a failure of basic 
insulation, 

2.103 Sw^itcla — A mechanical switching device 
capable of making, carrying and breaking current 
under norma! circuit conditions , which may 
include specified operating overload coBditions^ 
and also of carrying for a specifi,cd time- currents 
under specified abnormal circuit conditions such 
as those of shori circuit. 

NoTs: ■'- A switch may abo be capable of making, 
biU not breakingj short-circuit currents, 

2*i§4 Switcli, Linked — A switch the contacts 
of which are so arranged as to make or break all 
poles simultaneously or in a definite sequence. 

2.105 Switclii^oard — A.n assembly of switchgear 
with or ¥/ithout instruments^ but the term does not 
apply to a group of local switches in a final 

circuit. 

Note — The term *sw itch board' iocli^des a distri- 
butior^ board. 

2.106 Switcligear —An assembly of main and 
auxiliary switching apparatus for operation, regu- 
lation, protection or other control of clcctricai 
installations. 

Note -~ For more comprehensive definitions of the 
terms in 2.103 to 2.106 ( sa IS : IB85 ( Part 17 )- 1987*. 

2.107 System — An electrical system consisting 
of a single source of electrical energy and an 
installation. 

NoTK — The types of systems depending upon the 
relationship to the source and of the exposed conductive 
parts of the installation to earth are dt^^ned in 
iS : 3043^1987t. 

2. 1 OB Toucli Yoltage -— The potential difference 
between a grounded metallic structure and a point 



^Electrotechnicai vocabuUry: Part 17 Sv/itchgear and 
contTolgeaLT ( first revision }. 

tCode of practice for esrrhiDg. 
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OB the earths surface separated by a distance 
equal to the normal maximum horizontal reach 
approximately 1 metre. 



2M9 Veltmgeg M^HiiMal (off mm lastallsli^a)™ 
Voltage by which an installation or part of an 
installation is designated. 



SECTIOM 2 ASSESS^E^T OF SEi«ERAL CHARACTERISTICS OF SMSTALiATIOMS 



3. ASSESSMENT OF CMAEA€TEEISTI€S 

3M An assessment shall be made of the following 
characteristics of the installation in accordance 
with the clauses indicated: 

a) The pur|X)@c for which the installation is 
intended to be used, its general structures 

and its supplies ( 3,1 ); 

b) The external influences to which it is to be 
exposed ( SJI ); 

c) The compatibility of its equipment ( 33 ); 
and 

d) Its maintainability ( 3.4 ), 

These characteristics shaJl be taken into 
account in the choice of methods of protection 
for safety ( see Section 3 ) and the selection and 
erection of equipment ( see Section 4 ) . 

3 J Fiirp®s@®j Supplies usid Stmctisre 

3,1*1 Maximum Demand — The maximum 
demand of the installation, expressed as a current 
value, shall be assessed. 

3ol^2 Diversity — In determining the maximum 
demand of an installation or parts thereofj diver- 
sity may be taken into account, 

3Jo3 Arrangement of Live Conductors and Type of 
Earthing 

3,L3.I Genital — The characteristics men- 
tioned in 3»1.3o2 and 3J,3»3 shall be ascertained 
in order to determine which methods of protection 
for safety, will be appropriate. 

3.L3.2 Number and types of live conductors — 
The number and types of liv^ conductors ( for 
example single-phase two-wire ac, three-phase 
four-wire ac ) shall be assessed, both for the 
source of energy and for the circuits to be used 
within the installation. Where the source of 
energy is provided by a supply undertaking, that 
undertakings shall be consulted, if necessary. 

3. 1 ,3* 3 Types of earthing arrangement — The 
type of earthing arrangement or arrangements to 
be used for the installation shall be determined. 

3AA Nature of Supply 

3.1.4.1 General — The following character- 
istics of the supply or supplies shall be ascertained 
for an external supply and shall be determined 
for a private source: 

a) Nominal voltage(s); 

b) Nature of current and frequency; 



c) Prospective short*circuit current at the 
origin of the installation; 

d) Type and rating of the overcurrent protec- 
tive device acting at the origin of the 
installation; 

e) Suitability for the requirements of the 
installation, including the maximum 
demand; and 

f ) The earth loop impedance of that part of 
the system external to the installation. 

NoTiE — As regards item (f), it may only be possi- 
ble to ascertain ma expected maximum value. 

3«1.4,2 Supplies for safety services and standby 
purposes — - Where a supply for safety services or 
standby purposes is specified, the characteristics 
of the sources of any such supply shall be assessed. 
Such supplies shall have adequate capacity, relia- 
bility and rating and appropriate changeover 
time for the operation specified. 

Where the normal source of energy is to be 
provided by a supply undertaking, the supply 
undertaking shall be consulted regarding switching 
arrangements for safety and standby supplies, 
especially where the various sources are intended 
to operate in parallel. 

Note — For further requirements for supplies for 
safety services j^^ 3.4. 

3«1»5 Installation Circuit Arrangements 

3 J. 5 J Every installation shall be divided 
into circuits as necessary to: 

a) avoid danger and minimise inconvenience 
in the event of a fault, and 

b) facilitate safe operation, inspection, testing, 
and maintenance. 

3.1.5.2 Separate circuits shall be provided 
for parts of the installation which need to be 
separately controlled, in such a way that these 
circuits are not affected by failure of other 
circuits* 

3.1.5.3 The number of final circuits requi- 
red, and the number of pomts supplied by any 
final circuit, shall be such as to comply with the 
requirements for overcurrent protection, for isola- 
tion and switching, and as regards current- 
carrying capacities of conductors, 

3.1. 5.4 Where an installation comprises 
more than one final circuit, each final circuit shall 
be connected to a separate way in a distribution 
board. The wiring of each final circuit shall be 
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-electrically separate from that of evei^ other final 
circuitj so as to prevent indirect energisation of a 
final circuit iotended to be isolated. 

3.2 C@mpmtiMlity 

3.2 J An assessment sha!! be made of any 
characteristics of equil^ment likely to have harmful 
effects upon other electrical equipment or other 
services^ or likely to impair the supply. The 
characteristics include, for example: 

a) transient overvoltages; 

b) rapidly fractuating loads; 

c) starting currents; 

d) harmonic currents ( such as with fluores- 
cent lighting loads and thyristor drives ); 

c) mutual inductance; 

f) dc feedback; 

g) high frequency oscillations; 

h) earth leakage currents; and 

j) any need for additional connections to 
earth ( for examplej for equipment needing 
a connection with earth independent of 
the main means of earthing of the installa- 
tion, for the avoidance of interference with 
its operation ). 

NoTB — For aa esterisal source of energy it is 
essemial th&t th© supply usidertakiag be cousykcd 
regmrdiog assy equipmtat of the installation havmg a 
characteristic likely to have a sigaiEc^nt inHueoce oe 
the supply, for e^ample^ haviug heavy startiag 
currents. 

3 J MaliatmlMaMEty 

3.3 J An assessment shall be made of the fre- 
quency and quality of maintenance that the ins- 
tallation can reasonably be expected to receive 
during its intended life. This assessment shall, 
wherever practicable^ include consultation with 
the person or body who will be responsible for 
the operation and maintenance of the installation. 
Having regard to the frequency and quality of 
maiatenance expected, the requirement of this 
Code shall be applied so that: 

a) any periodic inspection, testings mainten- 
ance and repairs likely to be necessary 
during the intended lifa can be readily 
and sefely carried out; 

b) the protective measures for safety remain 
effective during the intended life; and 

c) the reliability of equipment is appropriate 
to the intended life. 

3A SuppUmm tw Safety S^r^icm 

Not® — Tha need for safety services and Iheif 
nature are frequently regulated by statutory authorlti^ 
whose requirements kave to be observed. 

3A^l General — The following sources for 
safety services are recognized: 

a) storage batlerieSj 

b) primaiy cells, 



c) generator sets ifidependent of the norma! 
supply 5 and 

d) a separate feeder effectively independent 
of the normal feeder. 

Note — The usa of separate independent feeders 
should be basf d on an assessment that the two siipplm 
are unlikely to fail cORCurrently^ 

3.4*2 Classification — A safety service is either: 

_ a non»automatic supply^ the slartiBg of 
" which is initiated by an operator^ or 

ao automatic supply^ the starting oi 
which is independent of an operator. 

An automatic supply is classified, according to 
changeover time: 

a) no- break ™ an automatic supply which can 
ensure a continuous supply within specified 
conditions during the f^ricxi of transition^ 
for example, as regards variations in v©!t« 
age and frequency; 

b) very short break: ao automatic supply avail- 

able within 0^15 second; 

c) short break: an automatic supply available 

within 0*5 second; 

d) medium breaki an automatic supply a¥ail« 

able within 15 seconds; and 

e) Img break: an automatic supply available in 

more than 15 sccondi, 

4. EXTEENAL INFLUEMCE8 

the Electrical lastmllati^M 

4*. LI The characteristics of the following 
external influences shall be 



1) Environments 

a) Ambient temperature^ 

b) Atmospheric humidityj 

c) Altitude^ 

d) Presence of water^ 

e) Presence of foreign solid bodies, 

f) Presence of corrosive or polluting siibs» 
tanceSj 

g) Mechanical itress^^ 

h) Presence of flora and/or mould growth^ 

j) Presence of fauna, 

k) ElectromagoetiCg electrostatic or iorri^ing 
influences^ 

m) Solar radiation^ 

n) Seismic effects, 
p) Lightnings ^^d 

q) Wind. 

2) UHlization 

a) Capability of persons^ 

b) Electrical resistance of human body^ 
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e) Contact of persons with earth poteotlals 

d) GoBditioBs of evacuation in an emergency^ 
and 

e) Nature of processed or stored materiaL 

3) . Construction of Buildings 

a) Constructional materials, and 

b) Building design. 

CL2 Table 1 suggests the classification and 
codification of external influences which require 
assessment in the design and erection of electrical 
mstaliation. 

NoTB i ™- Each condition of external mHuence is 
designated by a code comprising a group of two capita,! 
letters and a number as follows: . 

The first hUer relates t@ the general category of $xiiTml 

A ^ environment 
B ^ utilizatioa 

C ^ construction of buildings 

Ty mmd kiier f elates to ike nature of the Sftisrml 
A... 

The numhif f dates t§ the class within each external 
ifijimncet 

2... 

For example, the code AC 2 signifies: 

A ™ environment 

AG «3 eaviroament altitude 
AC2 — environment altitude > 2 000 m. 

The code given here is Bot intended to be used for 
marking equipmeat. 

Not® 2 — The characteristics defined for electrical 

jOTtallatioBs are those accepted by the lEC and m 
EppHc^ble for electrical smiallatiom in buildings. 

leHuences oa outdoor installations ate septate! y deS~ 
oed in the respective pans of the God®. 



For the time being, the characteristics of iailaeaces- 
(col 2, Table I ) are given m descriptive latjgu^ge 
only. Codification for th^ same ( su Note 1 above )^ 
as recommended by lEG are given m col 4 for iafor- 

matioa. It ss hoped that in due course the users of the 
Code would be familiar with the codification io terojs- 
of which the requiremeotE would be stated in future 
editions. 

4*2 Gomp^tlMIIty — An assessment shall be 
made of any characteristics of equipment likely 
to have harmful effects upon other electrical 
equipment or other services or likely to impair 
the supply. Those characteristics include^ for 
■ example: 

a) transient overvoltagesj 

b) rapidly fliictuating loads, 

c) starting currents^ 

d) harmonic curreatSj 

e) dc feedbackj 

f ) high-frequency oscillationsj and 

g) earth leakage currents. 

4.3 Maintainability — An assessment shall be 
xnade of the frequency and quality of mainten- 
ance the installation can reasonably be expected 
to receive^ during its intended life. Where an 
authority is to be responsible for the operation of 
the installation^ that authority shall be consulted. 
Those characteristics are to be taken into account 
in applying the requirements of this code so that^ 
having regard to the frequency and quality of 
maintenance expected: 

a) any periodic inspection and testiog and 
maintenance and repairs likely to be 
necessary during the intended life can be 
readily and safely carried out, 

b) the effectiveness of the protective measures 
for safety during the intended life is ensur- 
ed, and 

c) the reliability of equipment for proper func- 
tioning of the installation is appropriate to 
the intended life. 
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TABLE 1 ASSESSMENT OF GEMEMAL 

( Clause 



■CSlass Desigkatioh 

(1) 

1) Ambient 

temperature 



GEARACTERISTlCfe 
(2) 

The ambieat temperature to be 
considered for the equipment k 
the temperature at the place 
where the equipment is to be 
installed resulting from the 
infiueace of all other equipment 
in the same location^ when 
operating, not taking into acccj" 
unt the thermal contribution cftf 
the equipment to be installed. 

Lower and upper limits of ranges 
of ambient temperature: 



CHAKAECTEMISTICg 0F B0ILMMGi 
4,L2) 

A^TLiCA^ios AMD Examples 
(3) 



"-60**G 


+ 5^G 


-40^C 


+ 5*'G 


»-25"*G 


4-5*'G 


»5'^G 


4-40*^0 


+ 5^G 


4-40X 


-fS^G 


+60^G 



2) Atmospheric 

humidity 

3) Altitude 

4) Presence of water 

Negligible 



Free-falling 
drops 



Sprays 
Spl^hes 

Immersioa 
Submersion 



The average temperature over a 
24 hour period must not exceed 
5**G below the upper limiti. 

Combination of two ranges to 
define some environmems may 
be necessary. Installations sub- 
ject to temperatures outside 
the ranges require special con» 
sideratioBe 

under consideration 

< 2 000 m 
> 2 000 m 

Probability of presence of water is 

aegligible 



Possibility of vertically falling 
drops 



Possibility of water falling as spray 

at an angle up to 60'G from the 
vertical 

Possibility of splashes from any 
direction 



Fossibility of jets of water from 
any darection 

Poisibilily of water waves 

Possibility of inter mi stem partial 
or total covering by water 



Possibility of permanent and total 
covering by water 



Locations in which the walls do not 

generally show traces of water 
but may do so for short periodSj 
for example, in the form of 
vapour which good veniilatioQ 
dries rapidly 

Loeatiom in which water vapour 
occasionally condenses as drops 
or where steam may occasionally 
be present 

Locations in which sprayed water 
forms a continuous Him on Hoors 
and/or walls 

Locations where equipment may be 
subjected to splashed water> thii 
applies, for example, to certaisi 
external lighting Bttings, comtru» 
clion site equipment, @te. 

Locations where hosewater is used 
regularly ( yards, car-washing 
bays ) 

Seashore locatiosis such as piers, 
beaches^ quays, etc. 

Locations which may be flooded and/ 
or where water may be at least 
150 mm above the highest point 
of equipment, the lowest pan of 
eqiiipmeixl being not more th^n 
I m below the water surface 

Locations such as swimming pools 
where electrical equipment is per- 
manently and totally covered with 
water under a pressure greater 
than 0' 1 bar 



Cobb 

(4) 



AAl 

AA2 
AA3 
AA4 
AA5 
AA6 



AGI 

AC2 

ABI 



AD2 

AD3 
AD4 

AD5 

AD6 
AD7 

ADS 



( Continmd ) 
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rmSM 1 A^SESSMEMT OF SEMEEAL ^MAMACTEEISTIGS OF BUILDINGS —. C&nid 



Class Besigkatiok 

(I) 
5) Freaeace of foreigQ 
solid bodies; 

Negligible 
Small Objects 



Gh ARACT^EISTICS 

(2) 



ApFLTCATiONS aHd Examples 
(3) 



6) 



Very small 
objects 



Dust 

Presence of 
corrosive or pol- 
luting subtsaces: 

Negligible 



Atmospheric 



Intermittent 
or accident©! 



The quaiitlly of nature oi duU or 
foreign solid bodies is not sigai- 
ficaot 

Presence of foreign solid bodies 
where the sriiallest dimennmn is 
not less th'^n 2*5 mm 

Presence of foreign solid bodies 
where the smallest dimension 

h not less thaa 1 mm 

Note — In conditions AEI 
^nd AE3, dust may be present 
but is not significant to operation 
of the electrical equipment 

Fresesice of dust is significant 
quantity 



The qaaQtity or nature of corrosive 
or polluting substances is not 
significant 

The presence of corrosive or 

pollutissg substance of atmos- 
pheric origin is significant 



Intefmittent or accidental subjec- 
tion to corrosive or polluting 
chemical substances being used 
or produced 



Continuous Gontiauously subject to corrosive 

or polluting chemical lubs- 
tances in substantial quantity 

7) Mechanical Stresses: 

a) Impact 

Low severity 

Medium severity 

High severity 

NoTK — Froviiional classin- 
cation. Quantitative e^pretsion 
of impact severities is under 
consideration 

b) Vibration 

Low severity 



Medium severity 
High severity 



NoTB — Provisional classifi- 
cation. Quantitative expression 
of vibration severities is under 
consideration 



Tools and small objects are exam- 
ples of foreign solid bodies of 
which the Emallest dimension is 
at least 2*5 mm 

Wires are examples of foreign solid 

bodies of which the smallest 
dimension is not less than 1 mm. 



Installations situated by the sea or 
industrial zones producing serious 
atmospheric pollution, such as 
chemical works and cement 
works; this type of pollution arises 
especially in the production of 
abrasive, insulating or conductive 
dusts 

Locations where some chemical 
products are handled in small 
quantities and where these pro- 
ducts may come only accidentally 
into contact with electrical equip- 
ment; such conditions are found 
in factory, laboratories, other 
laboratories^ or in locations where 
hydro-carbons are used ( boiler- 
rooms, garages, etc ). 

For example^ chemical works 



Household and similar conditions 
Usual industrial conditions 
Severe industrial conditions 



Household and similar conditions 
where the effects of vibration are 
generally negligible 

Usual industrial conditions 

Industrial installations subject to 
severe conditions 



Code 
(4) 

AEI 
AE2 

AE3 



AE4 



AFl 



AF2 



AF3 



AF4 



AGl 
AG2 
AGS 



AHl 

AH2 
AH3 



( Continued ) 



16 



I8s732«i§i9 



TABLE 1 ASSESSMENT OF GEMERAL CMAIIACTEIIISTICS OF BUII-DIBJGS — Cmttd 



Glass Designation 
(I) 
c) Other mechanica! 
stresses 

8) Presence of fungus 
and/or mould growth: 

No hazard 
Hazard 



9) Presence of vermin: 
No hazard 
Hazard 



10) Electromagnetic, 
electrostatic or 
ionizing influences: 

Negligible 



Stray currents 
Electromagnetics 

Ionization 

Electrostatics 

Induction 

11) Solar radiation 

Negligible 
Significant 

12) Seismic effects 

Negligible 
Low severity 

Medium severity 

High severity 



Ch AB ACTESISTICS 

(2) 



No hazard of fungus and/or mould 
growth 



hazard of 
growth 



fungus and/ or mould 



No hazard 

Hazard from fauna ( 
small animals } 



insects, birds, 



No harmful effects from stray 
currents, electromagnetic radia- 
tion, electrostatic fields* ionizing 
radiation or induction 

Harmful hazards of stray currents 
Harmful presence of electromag- 
netic radiatioQ 



Harmful presence 
radiation 

Harmful presence of 

fields 

Harmful 

currents 



of ionizing 



electrostatic 



presence of induced 



Solar radiation of harmful intensity 
and /or duration 



Up to 30 Gal ( 1 Gal =^ 1 cm/si ) 

Over 30 up to and including 300 
Gal 

Over 300 up to and including 600 
Gal 

Greater than 600 Gal 



Applications and Examples 

(3) 
Under consideration 



The hazard depends on local condi- 
tions and the nature of fungus. 
Distinction should be made be- 
tween harmful growth of vegeta- 
tion or conditions for promotion 
of mould growth 



The hazard depends on the nature 
of the vermin. Distinction should 
be made between: 

— presence of insects in harmful 
quantity or of an aggressive 
nature 

— presence of small animals or 
birds m harmfu! quantity or of 
an aggressive nature 



Vibration which may cause the 
destruction of the building is out- 
side the classitication 

Frequency is not taken into account 
in the classification; however, if 
the seismic wave resonates with 
the building, seismic effects must 
be specially considered. In 
general, the frequency of seismic 
acceleration is between and 
10 Hz 



Code 
(4) 
AJ 



AKl 
AK2 



ALl 
AL2 



AMI 

AM2 
AM3 

AM4 
AM5 

AM6 



ANl 

AN2 



API 
AP2 

AP3 

AP^ 



( Continued 
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TAMIM I AMEiiMEMT OF €ENEEAL CMAEACTEMISTICS OF BUILBIWO^ - Cmid 



(1) 

13) Lsfhtmog 
Negligible 
ladirect 

Direct eicposure 



Gh A.B A CTBBISTICB 

(2) 



Hazard from supply mimigemtnts 

Hamfd from exposure of equip- 
mem 



14) Wind 

(Under c<msid<emtioii) 

1} Capability of fiersoM 

Ordinary 
Chslds-eQ 



Handicapped 



iQstrucSed 



Skili^d 



2) Electrical resistance 
of the hummn body 

Glassi6cation (Und@r 

comiderslsogi) 

3) Contact of Persons 

with earth potential 

None 
Low 



Uninitructed peaons 

Children in locations intended for 
their occupation 

NoTn — This class does not 
necessarijy apply to family 
dwellings 

Pcrsoni not in command of all 
th«ir physical and intellectuai 
abiliti^ ( sick persons, old 
persons ) 

Persons adequately advised or 
supervised by skilled persons to 
enable them to avoid dangers 
which electricity may create 
( operating and maintenance 
staff) 

Persons with technical knowledge 
or sufficient experience to enable 
them to avoid dangers which 
electricity may create ( engi- 
neers and technicians ) 



Ff@queQl 
Continuous 



4) Conditioni of 
evacuation in 
an emergeifrcy 



Persons in non-conducting situa- 
tions 

Fersoni do not in usual conditions 
make contact with extraneous 
conductive psrts or stand on con™ 
ducting surfaces 

Persons arfi frequently in touch 
with esttraneous conductive parts 
or stand on conducting surfaces 

Persons are in permanent contact 
with metallic surroundings and 
for whom the possibility of inter- 
rupting contact is limited 



Low density occupation, easy con- 
ditioni of evscuatioB 

Low density occupation, difficult 
coaditions of evi^cuation 

High density occupation, easy 
conditions of evacui&tion 

High density occupation^ difficult 
conditions of evacuation 



(3) 



lastallatiom supplied by overhead 
lines 

Parts of installatioas located outside 
buildings. Tha risks AQ,2 and 
AQ3 relate to regions with a parti* 
cularly high level of thunderstorm 
activity 



Code 
(4) 

Aft! 

AQ.2 

AQ.3 



Nurseries 



Hospitals 



Electrical operating areas 



Closed electrical operating areas 



BAl 
BA2 



BA3 



BA4 



BA5 



Non-conducting locations 



Locations with extraneous conductive 
parts, eitter numerous or of large 

area 

Metallic surroundings such as boi- 
lers and tanks 



Buildings of normal or low height 

used fo r habitation 
High-rise buildings 

Locations open to the public 
( theatres^ cinemas ) 

High-rise buildings open to the 
public ( hotels, hospitals, etc ) 



BB 

BC! 
BG2 

BC3 
BC4 



BDl 
BD2 
BD3 
BD4 

( ConUnmd ) 
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TABLE 1 MSESSi^MT OF GEMERAL CMAMAOmEMtim Of WVmBmm '^ Cmid 




Cl*A8S BmSIOIf ATIOM 


CmMMAOTmBtB^m 


AFFLlC^TlOHg AMB Ex^MFLl® 


GoDi 


(I) 


(2) 


(S) 


(4) 


5) N^ufa 0f pmc^ued 
or stored materials 








No signiEcmm risks 


_ 


— 


BE! 


fire risks 


MaD.ufectur€s •pcocessiag or itorage 

of immmal^® mat^rkls including 
pr^MBce of dn%t 


EarnSf wood^working sho|m^ p^per 

factories 


BE2 


EEp!©il0& risk 


Frocesiiag or ilorsge of esplosive 
or low i^fepomt mmteriEh 
ifflcludisf pfetence of ©ipiosivt 
dusts 


Oil mBntfims hydfoc^rbo® ^orts 


BBS 




FresfiBce of improiectecl foodstu^s, 
pMrmmceulscs, aad ilmiimr pro- 


FoodilyfF mdmtdei^ Mtchens 


BE4 



ducts wliboiit protectloffi 



C®mM^m€U&n® of Bm0il^ 



mmy b@ e@cas^ry^ ia the ©ve^t of 

fauilj lo prevent processed 
materials bemg contain iumted by 
e!@ctfic&l equipment, for @ssm« 
pie, by broken lamps 



1) Ck»£istn2ctioi£al 

msieriak 

Hofi-combustible 

Gombustibl® 

2) Building design 

Negligible risk 
Fropagmtion of 6 re 



Movemeoi 



Building® maaiily comtmcted 
combustible materiab 



of Wooden buildii^ 



Flexible or 
umtabie 



Buiidsags of which the shape aiad 
dimensioQn facilitate the spread 
of fire (for example, chimoay 
effects ) 

Risks due to structar^l movement 
(for e^^mpkj displacement be- 
tween ^ buildiiag and the ground, 
or settlemeet of ground or build- 
ing foundMioos ) 

Structures which are weak or sub- 
jects to movement ( for examples 

OicillatioB ) 



Kigh'iiie buildingSj forced ¥mtilm<» 
tios systems 



BuildiDgg of considerable ieogth or 
erected on unstable ^roiisd 

CootractioB or ezpsasiogi jomts 

TentSg mir*support structures, falge 
ceiliogSj removable partitiosii 

Flexible wirti^j imtallatiom needing 
support 



GAI 
GA2 

GBI 
GB2 



GB3 



GB4 



SECTIOK 3 PROTECTION FOR SAFETY 



REQPIEEMEMTS 
FOR SAFETY 



FOm PROTECTION 



S«CI FuMmmei^tal M^qmremi^ls f<&r Safety <- 
The reqairements for protection for safety of 
p^sons, livestock and property involve protection 
against electric shcKk, thermal effects, overcurreat, 
overvoitage and uadervoltage and a measure of 
isolation and switching of electric circuits. The 
protective measures may be applicable to the 
entire installation or a part or an item of equip* 
ment. The requirements stated below in this 
Section are based on the foOowing basic princi- 
ples. 

S.0el ProUction Ag&imt Direct Cordact — Persons 
aQdlivest(Kk shall be protected agaimt dangers 
that may arise from contact with live parti of the 
iostailation. 



This protection can be achieved by one of the 
following methods: 

a) Preventing a current from passing through 
the body of any person or any livesto^; 
and 

b) Limiting the current which can pass thro- 
ugh a body to a value lower than the shock 
current, 

5ofl.2 Froiiciion Against Indinci ConiMt — Per- 
sons and livestock shall be protected against 

dangers that may arise from contact with expmed 
conductive parts. 

This protection can be achieved by one of the 
following methods: 

a) Preventifig a fault cinTCHt from passing 
through the body of may person or any 
livestock; 
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b) Limiting the fault current which can pass 
through a body to a value Jower than the 
shock current; and 

c) Automatic disconnection of the supply on 
the occurrence of a fault likely to cause a 
current to fllow through a body in contact 
with exposed conductive parts, where the 
value of that current is equal to or greater 
than the shock current. 

5«§*3 Froiection Against Thermal Effects in Mormal 
Service ^ The electrical installation shall be so 
arranged that there is no risk of melting besides 
ignition of flammable materials due to high tem- 
perature or electric arc. Also during normal 
operation of the electrical equipment, there shall 
be no risk of persons or livestock suffering burns. 

5MA Froiection Against Overcunent -— Persons or 
livestock shaU be protected against injury and 
property shall be protected against damage due to 
excessive temparatures or electromechanical 
stresses caused by any overcurrents likely to arise 
in live conductors. 

This protection can be achieved by one of the 
following methods: 

a) Automatic disconnection on the occurrence 
of an overcurrent before this overcurrent 
attains a dangerous value taking into 
account its duration; and 

b) Limiting the maximum overcurrent to a 
safe value and duration. 

SMAA Overcurrent protection devices — Where 
necessary to prevent danger, every installation 
and every circuit thereof shall be protected against 
overcurrent by devices which: 

a) will operate automatically at values of 
current which are suitably related to the 
safe current ratings of the circuit; 

b) are of adequate breaking capacity and, 
where appropriate, making capacity; and 

c) arc suitably located and are consiructed so 
as to prevent danger IVom overheating, 
arcing or the scattering of hot particles 
when they come into operation and to 
permit ready restoration of the supply with- 
out danger. 

NoTs — Where the supply undertaking pro- 
vides iwitchgear or fusegear at the origin of the 
instaUation it may not be necessary to duplicate 
the meacs of overcurrent protection for that part 
of the installation between its origin and the main 
distributioQ point of the installation where the 
nest step for overcurrent protection is provided. 
In domestic iustaUataons the protection and jsolat- 
iag fuactioBS are combined in the same device. 



5o®o5 Frotection Against Fault Currents — Conduc- 
tors, other than live conductors, and any other 
parts intended to carry 



a fault current shall be 



capable of carryiog that current without assuming 
excessive temperatures until the pr'otective gear 
operates. 

Note I -™- Particular attention should he given to 
earth fault currents. 

Note 2 — For live conductors, compjiance with 5 
assures their protection against any fault currents, 
mcludi&g overcurrents. 

5,0«5,I Frecamions against eorth leakage and 
earth fault cumnts — Where metalwork of electrical 
equipment, other than current-carrying conduc- 
tors, may become charged with electricity in such 
a manner as to cause danger if the insulation of a 
conductor should become defective or if a fault 
^houlci occur in any equipment: 

a) the metalwork shall be earthed in such a 
manner as will cause discharge of electrical 
energy without danger, or 

b) other equally effective precautions shall be 

taken to prevent danger. 

Every circuit shall be arranged so as to prevent 
the persistence of dangerous earth leakage 
currents. 

Where metalwork is earthed, the circuits 
concerned shall be protected against the persis- 
tence of dangerous earth fault currents by: 

a) the overcurrent protective devices required 
by 5,0o4J, or 

b) a residual current operated device or 
equally effective device. 

The method described in (b) above shall be 
used whenever the prospective earth fault current 
is insufficient to cause prompt operation of the 
overcurrent protective devices. 

Where necessary to prevent danger and where 
metalwork of electrical equipment is earthed for 
compliance with (a) above and is accessible 
simultaneously with substantial exposed metal 
parts of other services, the latter parts shall be 
effectively connected to the main earthing tcrmi«* 
nal of the installation. 



5 AS Frotection Against Overvoltage ~ Persons or 
livestock shall be protected against injury and 
property shall be protected against any harmful 
effects of a fault between live parts of circuits 
supplied at different voltages. 

Persons or livestock shall be protected against 
injury and property shall be protected against 
damage from any excessive voltages likely to arise 
due to other causes ( for example, atmospheric 
phenomena or switching voltages ). 
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SECTION 3A PROTECTION AGAINST ELECTRIC SHOCK 



S J Re^uiremeiif s for Protect i©ii Against 
Eleetrie SlioQ^ 

5.1,1 Prolkfion Against Both Direct and Indirect 
Contact 

SiLlJ General — One of the following basic 
protective measures for protection against both 
direct contact and indirect contact shall be used: 

a) Protection by safety extra low voltage, 

b) Protection by functional extra low voltage, 
and 

c) Protection by limitation of discharge of 
energy. 

5.1J,2 Protection by safety extra low voltage — 
Protection against electric shock is provided when 
all the foliowiiig requirements are fulfilled: 

a) The nominal voltage of the circuit concer- 
ned does not exceed extra low voltage. 

b) The supply is from one of the safety sources 
listed in (1) below. 

c) The conditions of (2) below arc fulfilled. 

Note — Lower voltage limits may be required 
for Certain conditions of external intlitences, 

1) Safety sources — The safety source shall be 
one of the following: 

i) A class II safety isolating transformer, 
the secondary-winding being isolated 
from earth. 

ii) A source of current providing a dt^rec 
of safety equivalent to that of the saiiety 
isolating transformer specified in (a) 
above ( for example, a motor generator 
with windings providing equivalent 
isolation ). 

iii) An electrochemical source ( for exam- 
ple, a battery ) or another source 
independent of a higher voltage circuit 
( for example, a engine-driven genera- 
tor ) . 

iv) Electronic devices where measures have 
been taken so that even in the case of 
an internal fault the voltage at the out- 
going terminals cannot exceed extra 
low voltage. 

2) Arrangement of Circuits 

i) Live parts of safety extra low voltage 
circuits shall not be connected to earth 
or to live parts or protective conductor 
forming part of other circuits. 

ii' Exposed conductiv parts of safety 
extra low voltage circuits shall not 



intentionally be connected to any of 
the following: 

1) Earth, 

2) Protective conductors or exposed 
conductive parts of another system, 
or 

3) Extraneous conductiv^e parts, except 
that where electrical equipment is 
inherently required to be connected 
to extraneous conductive parts it 
shall be verified that those parts can- 
not attain a voltage exceeding the 
iinut of the safety extra low voltage 
circuit. If the exposed conductive 
parts of safety extra low voltage 
circuits are liable to come into con- 
tact fortuitously with exposed 
conductive parts of other circuits, 
the protection no longer depends 
solely on the measure for protection 
by safety extra low voltage and shall 
be in accordance with the require- 
ments for the measures applicable to 
the latter exposed condoctive parts. 

iii) Live parts of safety extra low voltage 
equipment other than cables shall be 
electrically separate from those of 
higher voltage circuits. The electrical 
separation between live parts of safety 
extra low voltage circuits and higher 
voltage circuits shall be not less than 
that between the input and output 
windings of safety isolating transfor- 
mers. 

iv) Safety extra low voltage circuit conduc- 
tors shall preferably be physically 
separated from those of any other 
circuit. Where this requirement is im- 
practicable, one o{ the following 
arrangements is required: 

1) Safety extra low voltage circuit 
conductors shall be insulated in 
accordance with the requirements of 
this code for the highest voltage 
present. 

2) Safety extra low voltage circuit 
cables shall be non-metallic sheathed 
cables. 

3) Conductors of circuits at different 
voltages shall be separated from 
those at safety extra low voltage by 
an earthed metallic screen or an 
earthed metallic sheath» 

4) Circuits at different voltages may be 
contained in a multicore cable or 
other grouping of conductors but the 
conductors of safety extra low 
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voltage circuits shall be insulateds 
individually or coliectivelyj for the 
highest voltage present. 

Note — In arrangements (2) and (3) 
basse iiiaulatjon of any conductor need be 
sufficient only for tbe voltage of the circuit 
of which it is a part. 

v) Plugs and socket outlets of safety extra 
low voltage circuits shall comply with 
all of the following requirements: 

1 ) The plugs shall not be capable of 
entering socket outlets of other 
voltage systems in use in the same 

premises. 

2) The socket outlets shall exclude 
plugs of other voltage systems in use 
in the same premises. 

3) The socket outlets shall not have a 
protective conductor connection. 

vi) Mobile safety sources shall be selected 
or erected in accordance with 5«1»3,2. 

vii) If the nominal voltage exceeds 25 V ac 
rms 50 Hz, or 60 V ripple-free dc, 
protection against direct contact shall 
be provided by one or more of the 
following: 

1) Barriers or enclosures afTording at 
least the degree of protection IP 2X. 

2) Insulation capable of withstanding a 
4e>t voltage 500 V dc for one minute. 

If the nominal voltage does not exceed 25 V ac 
rms 50 Hz, or 60 V ripple-free dc, protection 
against direct contact is not required by this code 
except as specified below: 

Application of Protective Measure ~~ Safety 
extra-low voltage 

a) Where the me of safety extra-low voltage 
( SEL V ) is relied upon for protection against 
direct contact y that iSy where live parts are not 
insulated or provided with barriers and enclosures 
in accordance with 5.1,1.2(2) (vii), the nominal 
voltage shall not in any event exceed 25 V rms ac 
or 60 V ripple free dc. These voltage limits are 
applicable only to conditions where simultane- 
ously accessible parts may be touched by a person 
having a body resistance assumed as conven- 
tionally normaly and shall be appropriately reduced 
m conditions where reduced or very low body 
resistance is to be expected, 

b) Where SELV is used for protection against 
indirect contact only, and where the live parts of 
the SEL V circuit are insulated or provided with 
barriers and enclosures in accordance 
with 5A A Ji{2){vn)^ the nominal voltage shall 
not in any event exceed 50 V rms ac or 120 V 
npple-fr^e dc. These voltage limits are applicable 
only to conditions where simultaneously accessible 



parts may be touched by a person having a con- 
ventionalty normal body resistance^ and shall be 
appropriately reduced in conditions where reduced 
or very low body resistance n to be expected. 

Note — Gonvemionaliy normal body resistance 
relates to a cootact iovoiving one hand aad both 
feet, the skia being dry or moist with perspiratiors 
( but not wet ). Reduced body resisiance m^y be 
expected io situations where the hands and/or feet 
are likely to be wet or where the shock current 
path may not be through the exiremities. and 
very low body resistance ( of the order of one 
quarter of the conventionany normal body resis- 
tance ) is lo be expt'cted in locations where a 
person is immersed in water or working in confined 
conductive locations, 

5,1.1«3 Functional extra low voltage systems 

a) If for funcuonal reasons extra low voltage 
is used but not all the requirements 
of 5*1. L2 regarding safety extra low voltage 
are fulfilled, the appropriate measures des- 
cribed in (b) to (e) beiow shall be taken in 
order to ensure protection against electric 
shock. Systems employing these measures 
are termed afunctional extra low voltage 
systems'. 

Note — Such cond'tiona may, for example, be 
encountered in extra low voltage circuits when 
one point of the extra low voltage circuit is con- 
nected to earth or if the circiat contains compo- 
nents (such as transformers, relay Sj remote-control 
switches, contactors) insufficiently insulated with 
respect to circuits at higher voltsgts. 

b) If the extra low voltage system coHiplies 
with the requirements ol 5.1«1.2 for safety 
extra low voltage except that live or 
exposed conductive parts are connected to 
earth or to the protective conductors of the 
systems [ see 5.1.1.2(b) (i) and (ii) ] protec- 
tion against direct contact shall be provided 
by one or more of the following: 

i) Enclosures giving protection at least 
equivalent to IP 2X. 

ii) Insulation capable for resisting a test 
voltage of 500 V rms for one minute. 

Such a system is connected to afford 
protection against indirect contact. 

This requirement does not exclude 
the installation or the use without 
supplementary protection of equipment 
conforming to the relevant standard, 
providing an equivalent degree of 
safely. 

c) If the extra low voltage system docs not 
generally comply with the requirements of 
5.L1 for Safety extra low voltage, protec- 
tion against direct contact shall be provided 
by one or more of the following: 

i) Barriers or enclosures according 
to 5*1.2.2, 
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ii) Imiiktioa corre^poBdiog to the mini- 
mum test voltage required for the 
primary circuit. 

In additioHj protection agadnit 
iodirect contact shall be provided m 
accordance with (d) below. 

The extra low voltage circuit may be 
used to supply factory built equipment 
whose insulation does not comply with 
the minimum test voltage required for 
the primary circuit provided that the 
accessible insulation of that equipment 
is reinforced during erection to with" 
stand a test voltage of 1 500 V rms for 
one minute, 

d) If the primary circuit of the functional 
extra low voltage source is protected by 
automatic disconnection, exposed conduc« 
tive parts of the equipment in the function- 
al extra low voltage circuit shall be 
connected to the protective conductor of 
the primary circuit. 

Not® — This dbes not exclude the possibility 
of conoecting a conductor of the functional extr^ 
low voltage circuit to the protective conductor of 
the primary circuit. 

If the primary circuit of the functional 
extra low voltage source is protected by 
electrical separation, the exposed conduc- 
tive parts of equipment in the functional 
extra low vohage circuit shall be connected 
to the Bon-earthed protective conductor of 
the primary circuit. 

Note — This latter requirement does not coo* 
travene 5.1.3.S(c), tbe combination of the 
eiectrically separated circuit aad the extra low 
voltage circuit being regarded as one electrically 
separated circuit. 

e) The socket outlet of functional extra low 
voltage systems shall not admit plugs inten- 
ded for use with other systems in use in the 
same premises « 

Application of Protective Measure — 
Functional extra-low voltage 

Where, for functional reasons, extra-low 
voltage is used btd: 

i) One point of the exira4ow voltage circuit is 
required to be earthed, or 

Ii) Lhe parts or exposed conductive parts of the 
extta-'low voltage circuit are connected to the 
protective conductors of other systems {whether 
those protective conductors are earthed or not^; 
or 

iii) The insulation between the extra-low voltage 
circuits and other circuits is not equivalent to 
that provided by a safety source. 

The system shall be treated as a functional 
extra-low voltage system and 5.1«I*3 apply. 



5»I^I*4 Protection by Umiiaii^n of discharge of 

energy — For equipment complying with the 
appropriate standards protection against electric 
shock IS afforded when the equipment incorporates 
means of limiting the current which can pass 
tfsrough the body of a person or IivestcKrk to a 
value lower than the shock current. Circuits reiy» . 
log on this protective measure shall be separated 
from other circuits in a manner similar to that 
specified in 5«l«L2(2)(iii) and (iv) for safety extra 
low voltage circuits. 

Application of protective measure—Limitation 
of discharge of energy 

This measure shall be applied only to individual 
items of current-using equipment complying with an 
appropriate Indian Standard, where the equipment 
incorporates means of limiting to a safe value ike current 
that can flow from the equipment through the body of a 
person or livestock. The application of this measure may 
be extended to a part of an installation derived from such 
items of equipment^ where the relevant Indian Standard 
concerned provides specifically for this, for example, to 
electric fences supplied from electric fence controllers, 

Sel,2 Protection Against Direct Contact 

5*1«2»0 General — One or more of the follow- 
ing basic protective measures for protection against 
direct contact shall be used: 

a) Protection by insulatioB of live parts, 

b) Protection by barriers or enclosures^ 

c) Protection by obstacle!, Bud 

d) Protection by placing out of reach, 

5»l.2«l Protection by insulation of live parts ™ 
Live paits shall be completely covered with insu- 
lation which can only be removed by destruction 
and which is capable of durably withstanding the 
mechanical, electrical, thermal and chenlical 
stresses to which it may be subjected in service. 

NoTS ! — =- Where insulation is applied during the 
erection of the installation^ the quality of the iosuiation 
should be confirmed by tests similar to those which 
ensure the quality of the imulatlon of similar factory 
built equipment. 

Note 2 — General purpose, paints, varnishes, liic- 
quers and similar products without additional imulation 
do not provide adequate insulation for protection 
against dire cf contact. 

Application of protective measure — Insulation 
of live parts 

This measure relates to basic instdation, and is inten- 
ded to prevent contact with live parts. It is generally 
applicable for protection against direct contact^ in conjunc- 
tion with a measure for protection against indirect 
contact. 
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5.1,2»2 PfoUction by barriers or enclosures 

a) Live parts shall be inside cnclosuro or 
behind barriers providing at least the 
degree of protection IP 2X except that, 
where an opening larger than that admitted 
for IP 2X is necessary to allow the replace- 
ment of parts or to avoid interference 
with the proper functioning of electrical 
equipment both of the following require- 
ments apply: 

i) Suitable precautions shall be taken to 
prevent persons or livestock from 
unimentionally touching live parts, 
and 

ii) It shall be established as far as practi- 
cable, that persons will be aware that 
live parts can be touched through the 
opening and should not be touched. 

b) Horizontal top surfaces of barriers or 
enclosures which are readily accessible shad 
provide a degree of protection of at least 

IF 4X. 

c) Barriers and enclosures shall be firmly 
secured in place and have sufficient stability 
and durability to maintain the required 
degrees of protection and appropriate sepa- 
ration from live parts in the known condi- 
tions of normal service. 

d) Where it is necessary to remove barriers or 
to open enclosures or to remove parts of 
enclosures, one or more of the following 
requirements shall be satisfied: 

i) The removal or opening shall be possi- 
ble only by use of a key or tool, 

ii) The removal or opening shall be possi- 
ble only after disconnection of the 
supply to live parts against which the 
barriers or enclosures afford protection, 
restoration of th^ supply being possible 
only after replacement or reclosure of 
the barriers or enclosures, and 

iii) An intermediate barrier shall be provi- 
ded to prevent contact with live parts, 
such barrier affording a degree of pro- 
tection of at least IF 2X and removable 
only by the use of a tool. 

This requirement does not apply to ceiling 
roses or to ceiling switches operated by a cord. 

Application of Protective Measure— Barriers 
or enclosures 

a) This measure is intended to prevent or deter any 
contact with live parts It is generally applicable 

for protection against direct contact in conjunction 
with a measure for protection against indirect 
contact, 

b) The exception in 5- 1 » 2.2 (a) allowing for open^ 
ingi larger than IP 2X in barriers or enclosures 
shall be applied only to items of equipment or 



accessories complying with an Indian Standard 
where compliance with the generality o/'5.1.2,2(a) 
15 impracticable by reason of the function of 
those items, for example, to lampholders. Where- 
ver that exception is used^ the opening shall be as 
small as is consistent with the requirements for 
proper functioning and for replacement of parts, 

5J«2*3 Protection by obstacles 

a) Obstacles shall prevent, as appropriate, the 
following: 

i) Unintentional bodily approach to live 
parts, or 

ii) Unintentional contact with live parts 
when operating equipment live in 
normal use. 

b) Obstacles shall be so secured as to prevent 
unintentional removal but may be remov- 
able without using a key or tool. 

Application of Protective Measure — Obstacles 

This measure is intended to prevent unintentional 
contact with live parts, but not intentional contact by 
deliberate circumvention af the obstacles. It shall be used 
only for protection against direct contact in areas accessi- 
ble only to skilled persons, or instructed persons under 
direct supervision, 

5,1«2«4 Protection by placing out of reach 

a) Bare or PVG covered overhead lines for 
distribution between buildings and struc- 
tures shall be installed in accordance with 
good practice. 

b) Bare live parts shall not be within arm's 
reach. 

c) Where bare live parts other than overhead 
lines are out of arm's reach but nevertheless 
may be accessible, they shall not be within 
2*5 m of any of the following: 

i) Exposed conductive parts, 
li) Extraneous conductive parts, and 
iii) Bare live parts of other circuits. 

d) If a normally occupied position is restricted 
in the horizontal plane by an obstacle ( for 
example, handrail oiesh screen ) affording 
a degree of protection less than IP 2X, 
arm's reach shall extend from that obstacle. 

m In the overhead direction, arm*s reach is 
2*5 m from the surface 5 not taking into 
account any intermediate obstacle provid- 
ing a degree of protection less than IP 2X 
{see Wig. 1 ). 

NoTB — The values of arm's reach refer to 
bare hands without any assistance/for example, 
from tools or a ladder, 

e) In places where bulky or long conducting 
objects are normally handled, the distances 
required by (b) to (d) shall be increased 
accordingly. 
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Application of Protective Measure — Placiog 
out of reach 

This measure is intmded mly to prevent uninUrdimal 
€Qnta€t with live paris and shall be- applied 6nij'f&r 
pmiection against direci coniaci. The application of iim 
''promsims of5-,I<,2A(h) io (d) shaU be limited 4o loca^ 
iioks mcessible only to skilled persons, or imimcisd 
persons under direct supervision. 

5%LS Prokction Against Indired Contact 

5 A MM Gemrd — One or more of the follow- 
iiig basic protective measures for protection against 
indirect contact shall be used: 

a) Earthed equipoteBtia! bonding and auto- 
matic disconnection of supply, 

b) Use of Class II equipment or equivalent 
iasulations 

c) Non-conducting locations 

d| Earth free local equipotcRtial bondings 
and 

c) Electrical 'Separation, 

5.1J.1 Prokction by earihid equipokntiai bonding 
and aukimatic disconnection of supply 

a) General 

i) In. each installation Biairi equipotential 
bonding conductors complying with 
IS : 3043-1987^ shall connect extrane^ 
ous conductive pans mciuding the 
following to the main earthing termi- 
nal for that insulation: 

1 ) Main water pipes. 

2} Mai,o gas pipes, 

3) Other service pipes and dactingj 

4) Risers of central heating and air- 
conditioning systcmSj and 

5) Exposed metallic parts of the build- 

ing structure. 

Note l — This bonding is intended to 
create a zone ia which sBy voltages be- 
tween exposed conductive parts and extra- 
neous eonductive parts sre mioimised. 

NoTE2-"GompHMce with fa) (i) will 
normally satisfy the relevant requirements 
of the protective multiple eartfaiog. 

Note 3 — Additional equipotejatial 

bonding m^y be required [ue 5J.3»l(a)(v)], 

ii) The characteristics of the protective 
devices for automatic disconnection, 
the earthing arrangements for the 
installation and the relevant impe- 
dances of the circuits concerned shall be 
coordinated so that during an earth 
fault the voltages between simultane- 
ously accessible exposed and extrane- 
ous conductive parts occurring any- 
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where in the Installation itiall be of 
such magniiisde and duration as eoI 
to cause danger* 

No^K I — For laf0rmstl@si ©n types ©f 

NoT^ 2 — For ill® sossdstioas af coMsecliois 
of e^p«ed coaductiw pans .w S.13J(b) to 
(d) m%d m fepproprimte to she ^aft.&iisg 

iii) The proviiioes of (ii| aWve are cofisi- 
' dered to be satisfied if the autoiimtic 
discoimecdoe provided for occurs with- 
in the duration not permittieg the 
touch voltage to exceed the safe value ,- 

iv) Yv'here protectiori is afforded by an 
overcurrent protective Atmc^^ arid the 
nominal voltage to earth (C/@ ) is 
240 V rms ac^ the earth fault loop im- 
pedanee { Z®)f f^^ compliance witli 
{m) abovej shall Bot c^cceed safe 
values. 

v) Where compliance with the disconnec- 
tion times of (iii) 'above k afforded by 
a residual current device in an iostalla- 
tiooj the product of the rated residual 
operating current io amperes and the 
earth fault loop impedance in ohim 
shall not exceed the values given in 
IS : 30434987^ for different types of 
system eartliing. 

vi) Within the zone formed by the main 
equipDtential bondings local supple- 
mentary bonding connectiorss shall be 
made to metal parts^ to roainiain the 
equipotential Eone^ where those parts: 

1) are extraneous conductive parts, 

2) are simultaneously accessible with 
exposed conductive parts or other 
extraneous conductive parts, and 

3) are not electrically connected to the 

main equipotential bonding by 
permanent and reliable metal-to- 
metal joints of negligible 
impedance. 

NoTK — Where local equipotential 
boadiag is provided in accordance with (vi) 
above, metalwork which may be required 
to be bonded includes baths and exposed 
meta! pipeg, sinks, taps* tanks ^nd radiators 
and, where practicablej accessible struc- 
tural metalwork. 

b) Installations which are part of a TN system: 

i} All exposed conductive parts of the 
installation shall be connected by pro- 
tective conductors to the main earthing 
terminal of the installation and that 
terminal shall be connected to the 
earthed point of the supply source in 
accordance with IS : 3043-1987*, 



^Code of practice for earthing {fif$t nmwn ). 



^Gode of pracssce for earihiog. 
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ii) The protective devices shall he of one 

or more of the following type: 

1) Overcurrent protective devices, and 

2) Residual current devices. 

Provided that where the neutral 
and the protective functions are combi- 
ned in one conductor (PEN conductor) 
a residual current device shall not be 
used, 

c) Imtallatiom which are part of a TT system: 

i) Where protection is afforded by over- 
current protective devices or residual 
current devices, exposed conductive 
parts shall be connected by protective 
conductors individually, in groups or 
collectively to an earth electrode or 
electrodes. 

ii) The protective devices shall be of one 
or more of the following types: 

1) Residual current devices, and 

2) Overcurrent protective devices. 

d) Installations which are part of an IT 
system: 

i) No live conductor of the installation 
shall be directly connected to earth, 

NoTB —To reduce overvoJtage or to damp 
voltage oscillations, it may be necessary to pro- 
vide earthing through impedances or artificial 
neutral points and the characteristics of these 
should be appropriate to the requirements of 
the installation. 

ii) Exposed conductive parts shall be 
earthed either individually, in groups or 
collectively. Simultaneously accessible 
exposed conductive parts and associated 
extraneous conductive parts shall be 
connected only to an earth electrode 
common to those parts, 

iii) The protective devices shall be residual 
current devices. 

iv) An insulation monitoring device shall 
be provided to indicate the occurrence 
of first fault from a live part to exposed 
conductive parts or to earth. The device 
shall automatically disconnect the 
supplys or initiate an audible and/or 
visual signal. 

Note — First fault should be eliminated as 
quickly ss practicable. 

v) After the occurrence of first fault, condi- 
tions for disconnection of supply, as 
specified for TN and TT systems, shall 
apply. 

Application of protective measure ~— Automa- 
tic disconnection of supply 

a) This measufi is gemrally applkable, and is 
intended to prevent the occurrmce of voltage of 



such magnitude and duration between simuliane- 
ously accessible conductive parts that danger could 
arise. It includes all methods involving the earth- 
ing of exposed conductive parts. The limiting 
values of earth fault loop impedance specified 
iw 5*LS»1 (a)(iv) shall be applied where the 
conditions are such that conventionally normal 
body resistance applies. In conditions where 
reduced or very low body resistance is to be 
expected^ either the earth fault loop impedance 
values shall be appropriately redacts or another 
protective measure shall be used. 

Note ~ Convent ionally normal body resistarce 
relates to a contact involving one hand and both 
feet, the skin being dry or moist with perspiiation 
( but not wet ). Reduced body resistance may be 
expected in situations where the hands and/or feet 
are likely to be wet or where the shock current 
path may not be through the extremities, and very 
low body resistance (oTthe order of one quarter of 
the conventionally normal body resistance ) is to 
be expected m locations where a pe'^son is immer- 
sed in a water or working in confined conductive 
locations. 

b) The limiting values of earth fault loop impedance 
specified in 5ole3*l(a)(iv) are aqplicable only 
where the exposed conductive parts af the equip- 
ment concerned and any extraneous conductive 
parts are situated within the -one created by the 
main equipotential bonding [ see 5,1,3*1 (a) (i)]. 

Where a circuit originating in that zone is 
specifically intended to supply equipment to be 
used outside the zone, and that equipment may be 
touched by a person in contact directly with thi 
general mass of earth, the following requirements 
apply, 

i) For solidly grounded system it shall be suffi- 
cient to check whether the provisions of 
5,L3,1 are complied with in general; 

ii) It shall, be verified whether the ?nain over- 
current protection device affords the degree of 
protection envisaged by 5.L3o!(a) (iv..; 

iii) Where the ovarcurrent protective device did not 
afford the degree of protection in 5. 1,3 J (a) 
(iv) and where the earthing is inadequate^ a 
separate residual current device shall be -ins- 
talled, affording a protection in compliance 
vith 5J*3J{a)(iv); and 

iv) The automatic disconnecting device shall be 
so installed that proper discrimination between 
the circuits being protected is available. 

c) Where the measure is used in a household or 
similar installation forming part of a TT system 
or where the earthing is not effective^ every socket 
outlet circuit shall be protected by a residual 
current device having a rated residual operating 
current not exceeding 30 mA, 

d) Automatic disconnection using residual current 
devices shall not be applied to circuits incorporate 
ing a PEN conductor . The measure is otherwise 
generally applicable^ provided that the deviee ts 
selected to have a residual operating current 
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ensuring compliance with 5oL3J (a)(ii) and 
(v). The use of such devices is preferred where 
the value of earth fault hop irnpedance prevents 
the use of oimeurrent devices to obtain compli'- 
ance with the disconnection times specified 
in 5J3a(a)(m). 

Note — If a residual current device sfifording 
protection against iodirect coatact has a rated 
residual current equal to or less than 30 mA and 
an operating time of 40 ms or less at a residual 
current of 250 m A, it may also be used to reduce 
the risk associated with direct contact in case of 
failure of other protective measures. Such a device 
cannot be used as a sole means of protection 
against direct contact and does not obviate the 
need to apply one of the protective measure speci- 
fied in 5.1.2.0. 

e) Automatic discanneciion using fault voltage opera- 
ted protective devices is recognised for use in TT 
and IT systems and is suitabte where the impe- 
dance of the earth fault loop prevents compliance 
with 5»l*2,2(b) and (c) by the use of overcurrent 
protective devices, 

5«L3*2 Protection by use of Class li equipment 
or by equivalent insulation 

a) Protection shall be provided by one or 
more of the following: 

i) Electrical equipment of the following 
types, type tested and marked to the 
relevant standardsi 

1) Electrical equipment having v^ouble 
or reinforced insulation ( Glass II 
equipment ). 

2) Factory built assemblies of electrical 
equipment having total insulation. 

ii) Supplementary insulation applied to 
electrical equipment having basic insu- 
lation only, as a process in the erection 
of an electrical installation, providing a 
degree of safety equivalent to that of 
electrical equipment according to (i)(l) 
above and complying with (b) to (j) 
below. 

iii) Reinforced insulation applied to uninsu- 
lated live parts, as a process in the erec- 
tion of an electrical installation, 
providing a degree of safety equivalent 
to electrical equipment according to 
(i)(l) above and complying with (b) to 
(j), such insulation being recognized 
only where constructional features 
prevent the application of double insu- 
lation. 

b) The installation of equipment described in 
item (a)(i) above ( for example the fixing 
and connection of conductors ) shall be 
effected in such a way as not to impair the 
pjotection afforded in compliance with the 
equipment specification, Glass II equipment 
shall be so installed that basic insulation is 
not the only protection between live parts 



of the installation and exposed metalwork 
of that equipment. 

c) The electrical equipment being ready for 
operation, all conductive parts separated 
from Jive parts by basic insulation only 
shall be contained in an insulating 
enclosures affording at least the degree of 
protection IP 2X. 

d) The insulating enclosure shall be capable 
of resisting the mechanical^ electrical and 
thermal stresses to which it is likely to be 

subjected, 

NoTS — Coatings of paint, varnish and similar 
products are generally considered not to comply 
writh (d), 

e) If the insulating enclosure has not previ- 
ously been tested, a suitable test shall be 
carried out ( see Section 5 ) . 

f) The insulating enclosure shall not be 
pierced by conductive parts, other than 
circuit conductors, likely to transmit a 
potential. The insulating enclosure shall not 
contain any screws of insulating material, 
the replacement of which by metallic 
screws could impair the insulation provided 
by the enclosure. 

Note— Where the insulating eoclosure must be 
pierced by mechanical joints or connections ( for 
example, for operating handles of buit-in equip- 
ment, and for fixing screws ) these should be 
arranged in such a way that protection against 
indirect contact is not impaired. 

g) Where lids or doors in the insula Jng enclo- 
sure can be opened without the use of a 
tool or key, all conductive parts which are 
accessible if the lid or door is open shall be 
behind an insulating barrier which prevent 
persons from coming into contact with those 
parts; this insulating barrier shall provide a 
degree of protection of at least IP 2X and 
be removable only by use of a tool. 

h) Conductive parts enclosed in the insulating 
enclosure shall not be connected to a pro- 
tective conductor. However, provision may 
be made fui connecting protective conduc- 
tors which necessarily run through the 
enclosure in order to serve other items of 
electrical equipment whose supply circuit 
also runs through the enclosure* Inside that 
enclosure, any such conductors and their 
terminals or joints shall be insulated as 
though they were live parts and their ter- 
minals shall be appropriately marked. 

j) The enclosure provided for this measure 
shall not adversely affect the operation of 
the equipment protected. 



Application of protective mfsasure 
equipment or eauivalent insulation 



Glass II 



a) This measure is intended to prevent the appearance 
of a dangerous voltage on the exposed metalwork 
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of eleciricai equipmmi through a fault in ike basic 
insulation. It is gemrally applicable to items of 
equipment ^^ either by the selection qf equipment 
complying with an appropriaie Indian Siandatd 
where thai standard provides for the use of 
Class II comtmction or total insulation ^ or by the 
application of suitable supplementary insulation 
during erection. 

b) Where a circuit supplies items of Class II equips 
metit^ a means of connection to the protective 
conductor of the circuit shall nevertheless be provi- 
ded at every point for the supply of current -using 
equipment likely to be changed by the user., and 
at terminations for accessories similarly likely to 
be changed by the user, I'his reguirement need 
not be observed whers (c) below applies . 

NoTK ■ — Exposed metalv/ork of Class II equip" 
nient should prt^ferably be mounted sts that it is 
oot in electrical contact with any part of the ios*' 
mll&tion coKoected to a protective coaductor, Si^ch 
a €OB.tac^ may impair the Class li protectioo 
provided by the eqy3pm^??Bt specification, 

c) Where this measure is to be used as a sole means 
of protection against indirect cohtacl ( that is ^ 
where a whole installation or circuit is intended 
to consist entirely of Class II equipment or the 
equivalent ), it shall be verified that the insialla- 
iwn or circuit concerned will be under effective 
supervision in normal ti^e so that no change is 
made that would impair the effectiveness of the 
Class II or equivalent insulation. The measure 
shall not therefore b€ so applied to any Circuit 
which includes socket outlets or where a user may 
change items of equipment without authorisation. 
Cables having a non-metallic sheath or a non^ 
metallic enclosure shall not be described as being 
of Class II construction. However^ the use qf such 
cables installed in accordance with relevant 
standard is considered to afford satisfactory pro- 
tection against direct and indirect contact, 

5,L3.3 Protection by non-conducting location 

a) Exposed conductive parts shall be arranged 
so that under ordinary circumstances a 
person will not come into simultaneous 
contact with: . 

i) two exposed conductive pariSj or 

ii) an exposed conductive part and any 
extraneous conductive part^ 

if these parts are liable to be at different 
potentials through failure of the basic insu- 
lation of live parts. 

b) In a non-conducting location there shall be 
no protecuve conductors, and any socket 
outlets shall not incorporate an earthing 
contact, 

c) The resistance of insulating floors and walls 
at every point of measurement under the 
conditions specified in I2«3 shall be n"ot less 
than: 

i) 50 kQ where the supply voltage does not 
exceed 500 V, or 



ii) 100 kO where the supply voltage exceeds 
500 V but docs not exceed i 000 V. 

If at any point the resistance h less 
than the spedSed value, the floors and 
walls are eztwnnttms conductive parts for 
the porpos^s of protection against shock. 

Not® »»' Steps may oeed to be taken so tliat 
humidity will aol effect the resistance of Boom 
and walli to such as e^te^st that they do not com- 
ply wills 5JJJ(c). 

d) The arrangements made shall be perma- 
Bent. They shall also aiTord protection 
where the use oi' mobile or portable equip- 
iBent is envisaged, 

NoTS — Attest ior^ is drawa to the risk that 
where electrical iDsiallatioGs are not uader •effec- 
live s'JpervisioD, further conductive paxli may be 
introduced at a later date ( for exampk, mobik 
or portable Class I equipmesit or met&lUc wm^t 
pip€§ ), which may invalidate compliance 
with (d). 

e) Frecauiions shall be taken so that a poten- 
tial on extraneous conductive parts m the 
location cannot be transmitted outside that 
location. 

Requirement of 5J.*3*3(a) is fulfilled if 
the location has an insulating Boor and 
walls and one or more of the following 
arrangements applies: 

■ . !} Relative spacing of exposed conductive 
parts and of extraneous conductive parts 
as well as spacing of exposed conductive 
■ parts: This spacing is sufficieBt if the 
distance betweea two parts is not less 
than 2 m; this distance may be reduced 
while out of the zone of arm's reach. 

2) interposition of effective obstacles be- 
tween exposed conductive parts and 
'extraBcous conductive parts: Such 
obstacles are sufficiently effective if they 
extend the distances to be surmouBted 
to the values stated in (I) above. They 
shall not be connected to earth or to 
exposed conductive, parts; as far as 
possible they shall be of insulating 
materials. 

3) Imomtion or insulating arrangement of 
extraneous conductive parts: The insula- 
tion shall be of adequate electrical and 

mechanical strength. 

Application of Protective Measure — Non* 
conductive location 

This m$mufi is intended to prevent simultaneous^ 
contact with p&fts which may be at different potentials 
through faHun ofth$ basic instdidion of live purls. It is 
not recognised im these clauses for general use, but may 
be applied in special situations under effective supervision, 
where specified by a suitably qudified electrical engineer. 
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S.1.3.4 Protection by mfikfta local equipoieniial 
Sonding 

a) Equipotential bonding conductors ihall 
connect together all sim.\iltancously accessi- 
ble exposed conductive parts and extraneous 
conductive parts. 
^ b) The local equipotential bonding conductors 
shall not be in electrical, contact \\ath earth 
directly, or through exposed conductive 
parts or ■ through extraneous conductive 
parts. 

Note— Where (b) cauEOt be observed, 
requik-esoents for protection by automatic discos- 
necticn of supply are applicable [ sm 5,1.3.1 (a) 
to(d)]„ 

c) Precautiom shall be taken so that persons 
enteriog the equipotentia! locatioa cannot 
be exposed to dangerous potential diffe™ . 
rcnce, in particular, where a conductive 
floor imulated from earth is coooected to 
the earth free eqiii potential bonding 
conductori. 

Application of Protective Measure— Earth free 
local equipotential bonding 

This measure is intended to ptivent the appmranm 
of a dangerous voltage biiween simultaneously acassible 
parts in the emnt of failure cf the bmc instdlation. li 
shall h$ applied ordy in specM! situations which are 
mrthfne and under efictive superuision and where sped- 
fed by a suitably qmlifi^d dectmd mgimer. 

5J,»3S Protection by iUctfical separation —The 
voltage of the electrically separated circuit shall 
not exceed 500 V: 

a) Protection by electrical separation slxall be 
afforded by compliance with (b) and (c) 
below and with (d) below for a supply to 
one item of equipment^ or (e) below for a 
supply to more than one item of equip- 
ment. 

b) The source of suf^ly ' to the circuit shall 
comply with the following requirements: 

i) It shmil be either: 

1) a safety isolating transformer, the 
secondiyry winding being isolated 
from earth I or 

2) a source of current providing a 
degree of safety equivalent to that of 
the safety isolating transformer 

referred to above ( for example^ a 
motor generator with windings pro- 
viding equivalent isolation )♦ 

ii) Mobile sources of supply fed from a 
Bsed installation shall be selected or 
installed in accordance with S»l«S.2(a) 
to (j), or 

iii) Equipment used as a fixed source of 
sufpply, shall be either: 

1) selected and installed in accordance 
With 5.1.3.2(a) to (j), or 
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2} such, that the output is separated 
from the in^nt and from the encio« 
sure by an isolation satisfying the 
conditions of 5J J«2(a) to (j). If such 
a source supplies several items of' 
equipment^ exposed metalwork of 
that equipment shall not be coonec- 
ted to the metallic enclosure of the 
source, 
c) The separated circuit shall comply with the 
following requirements: 

i) Live parts of the separated circuit shall 
not be connected at any point to another 
circuit or to eaith and to avoid the risk 
of a fauk. to earth, particular attention 
shall be given to the iiiiulatioo of such 
parts from earth, especially for flexible 
cables and cords* 

ii) Flexible cables and cords shall be visible 
throughout every part of their length 
liable to mechanic^ damage. 

iii) A separate wiring system shall prefer- 
ably be used for the separated circuit* 
Alternatively^ mullicore cables -without 
metallic sheath, or insulated conducto'ts 
in insulating conduit shall be used, their 
rated . voltage being not less than the 
highest voltage likely to occur, and each 
circuit shall be protected agaimt over- 
current. , 

iv) Live parts of the separate circuit shall 
be ciectrically separated from other 
circuitSe Arraogements shall ensure 
electrical separation not less than that 
between . the input and output of a 
safety isolating traniformer. 

Mot® — Iss pmrticulEffg ©lectrkai s@pmratioa 
ii necessary between the live parts of electri- 
cal equipment such' as relays, coistactor®} 
mk^ilmty gwiicbes and asiy pare of another 
circuit. 

d) For a circuit supplying a single item of 
equipments no exposed metalwork of the 
separated circuit shall be connected inten- 
tionally either to the protective conductor 
or to exposed conductive parts of other 
circuits, 

e) If precautions are taken to protect the 
separated circuit from damage and insula- 
tion failure, a source of supply complying 
with 5«l*3.S(b)(i) to (iii) may supply more 
than one item of equipment provided that 
all the following requirements are fulfilled: 

i) The exposed metalwork of the separated 
circuit shall be connected together by 
insulated and non-earthed cquipotential 
bonding conductors. Such conductors 
shall not be connected to the protective 
conducton or exposed conductive parts 
of other circuits or to any extraneous 
conductive parti. 
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ii) AH socfat'outleis shall be provided with 
protective contacts which "shall be con^ 
neeted to eqaipot^ntia! bonding 
cooductof^ provided io mccordance with 
(i) above, 

til) AM flexibly cables of equipment other 
than Glass H tquipm.ent shall embody 
a protective conductor for use as an 
eqisi potential bonding conductor. 

iv) It shall be verified that^ if two faults to 
exposed metalwork occur and these are 
fed by conductors of different polar! ty^ 
ail associate^ proteclive device will mttt 
the requirements of 5J3.I(a)(ii). 

Application of Protective Measure— Electrical 
separation 

This measure is intenckd, in the individual circuity 
to prevent shock currents through contact with exposed 
conductive parts which migM he energised by afauU in 
the basic insulation of that dircuii, Ii may be applied to 
the supply qf any individual item of equipment by means 
of a transformer the secondary of which is not earthed^ or 
a source of iquivaient safety. Its use to supply several 
items of equipment from a single separated source is recog- 
nised in these clauses only fm special situations under 
effective supertdsion^ where specified by a suitably qualified 
ilecimal engineer, 

5olA Special Provisions and Exemptions 

5 J, CI For areas to which only skilled 

pcrsoiBj or instructed persons uadcr direct super- 
vision^ ,bave access it is sufHcicot to provide 
against unintentional contacjt with live parts by 
me of obstacles in accordance with 5.L2.3, or by 
placiog of live parts out of reach in accordance 
with 5«l/i»'f J subject also to 5.1 A.2 to 5,.L4,4, 

Sol«C2 The dimensions of passage-ways and 
working platforms for open type switchboards and 
other equipment having exposed live parts shall 
comply with relevant standardsj as appropriate to 
Ihe fiominal voltage of the live parts. 

SAA3 For areas which ^, re accessible only 
to skilled peoom by the use of a safety ward lock 
key or took, the measures of protection against 
dectric shock specified in this section may be 
toiaily dispensed with, where this is permitted by 
the appropriate authority^ 

5^1AA Areas reserved for skilled or. instruc- 
ted persons shall be dearly and visibly iadicated 
by suitable warBSBg signs. 

S«lo43 It is permissible to dispense with 
measures of protection against indirect contact in 
tlie following instances: 

a) Overhead line insulator wall brackets and 
metal parts connected to them if such parts 

are not sitoated within arm's reach, 

b) Steel reinforced concrete poles in which the 
%tttl reinforcement is not accessible. 



c) Exposed CDB.ductive parts, which owing to 
their reduced dimensions or their disposition 
cannot be. gripped or cannot be contacted 
by a major surface of the human body, 
provided that connection of these parts ta 
a protective conductor cannot readily be 
made or cannot be reliably maintained. 

Note — This clause applies to small isolated 
metal parts such a? boltSj rivets, nameplates B.nd 
cable clips. .For the pnrposfs of (c) above a major 
surface of the human body is considered to be 
50 mm X 50 ram, 

d) Fixing screws for non-metailic accessories 
provided that there is no appreciable risk 
of the screws coming into contact with live 

, parts, 

e) Short lengths of metal conduit for mechani- 
cal protection of cables having a non- 
metallic sheath 3 or other metal enclosures 

mechanically protecting equipment. 

5«L5 Automatic Disconnection and Reduced System 
Voltages 

5,13.1 Where for functional reasons the use 
of extra-low voltage is impracticable and there is 

no requirement for the use of safety extra-low 
voltage J a reduced low voltage system may be used 
as specified in 5.L5,2 to 5J.5J. 

5«L5.2 The nominal voltage of tht reduced 
low voltage circuit shall not exceed 110 V rrns ac 
between phases ( three phase 65 V to earthed. 
neutral, single phase 55 V to earthed midpoint )« 

5.133 The source of supply to reduced low 
voltage circuits shall be one of the following: 

— a double wound isolating transformer; 

• — a motor generator having windings provid- 
ing isolation equivalent to that provided by 
the windings of an isolating transformer; or 

— a source independent of other supplies, for 
example a diesel generator. 

5.13»4 The neutral (star) point of the 
secondary windings of three-phase transformers 
and generaiorss or the midpoint of the secondary 

windings of single-phase transformers and genera- 
tors, shall be connected to earth* 

5433 Protection against direct contact shall 

be provided by insulation or by barriers or enclo- 
sures. 

5J3.6 Protection against indirect contact 
by automatic disconnection shall be provided by 
means of an overcurrent protective device in each 
phase conductor or by a residual current device^ 
and all exposed conductive parts of the reduced 
low voltage system shall be connected to earths 
The earth fault loop impedance at every point of 
utiiisatioDj including socket outlets, shall be such 
that the disconnection time does not exceed 
5 seconds. Where a residual current devi.ce is used,. 
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the prodH-cl ©f the ratrf roMnal operating current 
ia ampero and the eMth fault loop im^dancc m 
©hmi shai not exceed 50. 

5 A3 J PlugSs socket outlets and cabk coup- 
lew of redwced low voltage systems shall ha^e a 
protective conductor ^»Etact and shall not be 
Kiter-cfeaEgmbk with, pliigs^ socket outlets- and 
cable couplera for use at other voltages in the 
same initaHatioo. 

5AM Pmiiciim Measiwssfor Fariicular Locaimns-'-- 
III ctrtam locations the susceptibility of personSj, 
aod livestock wkcrc present^ to electric rfiock may 
be go higli ms to neces^sitate special combinations 
of protective measures and supplementary precau- 
tioBs @s specified in tlie following clauses. 

5»Li J Bathrooms md showiu 

a) In a room containing a liKcd bath or 
showei'5 there shall be no socket outlets 
and there shall be no provision for connec- 
iBg portable equipment. Where shower 
cubicles are located ■ in rooms other than 
bathrooms, any socket outlets shall be 
Situated at least 2-5 m from the shower 
cubicle. These requirements do not apply 
to 'shaver supply units complying with (d) 
bdow. 

b) In a room containing a fixed bath or 
shower J supplementary equipotential bond- 
. iog shall be provided between simultane- 
ously accessible exposed conductive parts 
aod simultaneously accessible extraneous 
conductive parts^ and between siraultane- 
ousiy accessible extraneous conductive 
parts. 

c) For circuits supplying equipment in a room 
containing a fixed bath or showery where 
the equipment is simukaneously accessible 
with e:s posed conductive . parts of other 
equipment or with extraneous conductive 
parts, the characteristics of the protective 
devices and the earthing arrangements shall 
be such that in the event of an earth fault, 
disconnection occurs within 4 seconds, 

d) In a room containing a fixed bath or 
shower, electric shavers shall be connected 
only by means of a shaver supply unit 
complying with the relevant Indian Stan- 
dard. The earthing terminal of the shaver 



supply unit shall be connected to the pro- 
tective conductor of the final circuit from 
which the supply is derived. 
€| III a room containing a lixtd bath or 
shower cubicle^ parts of a laxnpholder with« 
in a distance of 2'5 m from the baith or 
shower cubicle shall be,, constructed of 
or shrouded in insulating materiaL Bayonet 
type (B22) lampkolder shall be fitted with 
a protective shield. As an akernativCj 
totally enclosed luminaries may be used. 

f ) Every switch or other means of electrical 
control or adjustment shall be so~ situated 
as to be normally inaccessible to a person 
using a fixed bath or shower. This require- 
ment does not apply to electric shaver 
supply units installed in accordance with 
(d) above or to insulating cords of cord-» 
operated switches^ :or to controls incorpo* 
rated in instantaneous water heaters. No 
stationary appliance having heating 
elements which can be touched shall be 
installed within reach of a person using the 
bath or shower. For the purpose of this 
standard the sheath of a silica glass sheath» 
ed clement is regarded as part of the 
clement. 

5^1 SJI Agricultural imialifsiions 

a) In situations accessible to livestock in and 
around 'agricultural buildings, electrical 
equipment shall, so far a? is practicabtes be 
of Glass II construction^ or constructed of 
or protected by suitable insulation materiaL 

Where protection against indirect contact 
is provided by automatic disconnection in 
such situations, the limiting values of earth 
fault loop impedance prescribed in 5.1«3*1 
(a)(iv) are not applicable and shall be 
reduced as appropriate to the type of live- 
stock whose presence is envisaged. 

Note — The very low body resistance of horses 
and caUle^ for example, makes them susceptible 
to electric shock at voltages lower than 25 V rras 
ac. 

b) Where protection by the use of safety extra- 
low voltage is used in situations accessible 
to livestock in and around agricultural 
buildings, the upper limit of nominal 
voltage spebihed in 5JJ.2 does not apply 
and shall be reduced as appropriate. 



SECTION 3B PROTECTION AGAINST THERMAL EFFECTS 



5.2 Req^iresiieiitfi for Pri>tectioii 

5*2 J Gimr&i 



5«2J*1 Protection against thermal effects 
caused by fiscd electrical equipment shall be 



Agaiinst provided by the appropriate measures specified in 
this section. 

5»2,L2 All switchgear shall be selected and 
erected in accordance with the requirements 
of Section 4 so as to prevent danger from 
ovcrheatingt arcing, or the scattering of hot 
particles during operation. 
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5.2*2 Pfotection Against Fire 

5.2.2 A Fixed equipment shall be selected^ 
located and erected bo that its intended heat dissi- 
pation is not iBhibited and it does not present a 
lire hazard to adjacent building materials„ 

5.2*2*2 Fixed equipment which in normal 
operatioEi has a surface temperature exceeding 
90®C shall be adequately ventilated and be moun- 
ted so that no material constitating a fire hazard 
is within 300 mm above or 150 mm laterally from 
or below the equipment ( see Fig. 2 ), except that 
these distaoces may be reduced if a suitable fire- 
resistant shield or enclosure is installed between 
the equipment and any such material 

This does not apply to lamps, luminaires and 
appliances installed in accordance with the niaiiu- 
facturer's instructions and considered to comply 
with this requirement. 

5.2.2.3 Where a distribution board -is cons- 
tructed without a back or v^ithoiit one or more of 
the other enclosing surfaces it shall be fitted only 
to surfaces of materials or to other equipment in 
such a way as to complete the enclosure, 

5.2.2.4 All fixed luminaires and lamps shall 
be placed or guarded so as to prevent ignition of 
any material which in the conditions of use fore- 
seen are likely to be placed in proximity to the 
luminaires or lamps. Any shade or guard used for 
this purpose shall be suitable to withstand the 
heat from the luminaire or lamp^ 

Fixed luminaires mounted in accordance with 
the manufacturer's installation instructions comply 
with this requirement. 



Application of FrotectiFe Measure — Umdw 
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Fig. 2 Gileauanczb feom E^uwuent 

5.23 ^ Froieciion Agmmi Burns ■—■ Where the tem- 
perature of any part of the enclosuire of fixed 
equipment is liable to exceed 80**Cj the enclmure 
shall be- so located or guarded as to prevent 

accidental contact therewith. 



SECTION 3C PROTECTION AGAIWST ©VEKCUKRENT 



5.3 Eeqeireiaeiits 
Overcerreiat 

5.S»i General 



for Fr^tectioe Agmimst . . 5 J,2 Miure ofPmieciivi Dmces 



53 Jol Live conductors sh^Jl be protected by 
one or more devices for automatic interruption of 
the supply in the event of overload ( see 5*3*3 ) 
and short circuits { sei 53 A ) except in cases 
where the overcurrcot is limited in accordance 
with 5.3.6. 

Note I — Live conductors protected mgaimt 
overload io accordaace with 5 J.3 are coniidered lo ba 
protected aho against faults likely to cmuse over currems 
of a magoitude similar to overload currents. 

NoTs 2 — Frotectjon of coaductom in ^ccordaisc© 
with this clause does not necessarily protect tli© ©qtiip« 
ment connected to the conductors or fieslble cablet 
connect iog such equipnieDt to fixed iastmllatiOM 
through plugs sod socket omlets. 

53.L2 The protection against overload and 
the protection against short circuits shall be a>» 
ordinated in accordance with 5«3,5, 



5«3«2.l Gemrd ---Tht prot€cti¥e devices 
be of the appropriate types indicated 
SB 5o3.2.2 to 53.2.4« 



5 J.2«2 Pwieciiom ugmmt both overload and shon- 
€muii currents — Devices pravidiBg protection 
against both overload current aod ihort-drcuit 
current ■ shall be capable of br^ikiog ( and, for 
circuit breakers, making ) any overcurreat up to 
and including the prospective short-circuit current 
at the point where the device is installed. They 
shall satisfy the requirements of 533 and 5,3*43 
(b) and (c). Such protective devices may be circuit 
breakers incorporating overload release^ or fusoj 
or circuit breakers io conjonctioB witfr fiMCi. 

Not® •— The um of m projectiv® d®vke ha^lsg 
rated bfemking capacity below the vmlu© of the pi-ofpe 
live ihon circuit curr^iit M lis pisc® of iwimlktio^ 
subject mtht r©c|iisr@iii@iili of 5 J A3, W. 
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5 J«2«3 Protection against mirload current ordy--- 

Devices providing protection against overload 
cisrrents shall satisfy the requirements of 5^3.3* 
Such devices may have a breaking capacity below 
the value of the prospective short-circuit current 
at the point where the device is installed. 

53JiA Frotection against short-circuit current 

(^fily -™» Devices providing protection against short- 
circuit currents shall satisfy the requirements 
of SSA. Such devices shall be capable of breaking 
( andj for circuit breakers, making ) short-circuit 

currents up to and including the prospective short- 
circuit current. Such devices may be circuit 
breakers with short-circuit release, or fuses. 

5*3.3 Protection Against Overload Current 

533 A Protective devices shall be provided 
to break any overload current flowing in the 
circuit conductors before such a current could 
cause a temperature rise detrimental to insulation, 
joints, terminations, or surroundings of the 
conductors. 

5*3e3«2 Coordination between conductors and 
protective devices — The characteristics of a device 
protecting a circuit against overload shall satisfy 
the following conditions: 

a) Its nominal current or current setting ( J^ ) 
is not less than the design current ( /b ) of 
the circuit. 

b) Its nominal current or current setting { !^ ) 
does not exceed the lowest of the current 
carrying capacities ( /^ ) of any of the 
conductors of the circuit. 

c) The current causing effective operation of 
the protective device ( /g ) does not exceed 
1*45 times the lowest of the current carry- 
ing capacities ( h ) of any of the conductors 
of the circuit* 

Where the device is a fuse or a circuit breaker, 
compliance with condition ^b) also results in com- 
pliance with condition (c). 

Where the device is a semi-enclosed fuse, com- 
pliance with condition (c) is afforded if its nominal 
current ( /n ) does not exceed 0v25 times the 
current-carrying capacity of the lowest rated 
conductor in the circuit protected. 

Note I — The conditions of 5.3.3.2 may be stated 
as formulae as follow: 

/b < /u < /z 
It < 1-45 X Iz 
Note 2 — It is expected that the, circuit is so 
designed that small overloads of long duration will not 
frequently occur {'see 3.1.1 ). 

' 5.3.3«3 Protection of conductors in parallel — 
When the same protective device protects conduc- 
tors in parallel, the value of Iz is the sum of the 
current-carrying capacities of those conductors. 
This provision is applicable only if those conduc- 
tors are of the same type, cross-sectionai area, 



length and disposition, have no branch circuits 
t throughout their length and are arranged so as to 
carry substantially equal currents. This does not 
apply to ring circuits. 

Application of protective measure against 
overcurrent 

a) Position of devices for overload protection 

i) A device for protection against overload shall 
be placed at the point where a reduction occurs 
in the value of current-carrying capacity of 
the conductors of the installation^ This 
requirement does not apply where the arrange- 
ments mentioned in (ii) below are adopted, and 
no overload protective device need be provided 
where (b) below applies. 

Note— A reduction in the value of current- 
carrying capacity may be caused by a change 
in cross-sectional area, method of installation^ 
type of cable or conductor^ or in environmen- 
tal conditions. 

ii) The device protecting conductors against over- 
load may be placed dong the run of those 
conductors^ provided that the part of run 
between the poitit where the value of current- 
carrying capacity is reduced and the position 
of the protective device has no branch circuits 
or outlets for the connection of current-using 
equipment. 

b) Omission of devices for overload protection — - 
Devices for protection against overload need not be 
provided for: 

i) conductors situated on the load side of the 
point where a reduction occurs in the value of 
current-carrying capacity, where the conductors 
are effectively protected against overload by a 
protective device placed on the supply side of 
that point; 

ii) conductors which because of the characteristics 
of the load, are not likely to carry overload 
current; 

iii) circuits supplying equipment where unexpected 
opening of the circuit could cause a greater 
danger than an overload condition, for exam- 
ple, supply circuits of lifting magnets, exciter 
circuits of rotating machines; and 

iv) secondary circuits of current transformers. 

Note — The omission of overload protec- 
tion is recommended for the circuits described 
in (iii) above, but in such cases the provision 
of an overload alarm should be considered. 

c) Overload protective device in IT systems 
i) The provisions of (a) (ii) and (b) are appli- 
cable to installations forming part of an IT 
system y only where the conductors concerned 
are protected by a residual current protectiie 
device, or all the equipment supplied by the 
circuit concerned ( including the conductors ) 
complies with the protective measure described 
in 5,1,3.2. 
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5.3A Froiection Agmmt Shari-'Cirmii Cmrrmi---- 
This clause deals only with the case of short 
circuits anlicipated bclwcea conductors belonging 
ro the same circuit, 

5.3,4,1 General — Protective devices shall be 
provided to break aoy short-ciruit current in the 
conductors of eacli circuit before such current 
could cause danger due to thermal and m.eciiani» 
cal effects produced in conductors and conecctioos. 
The BOiBinal curreiit of such a protective device 
may be greater than current-carryieg capacity of 
the conductor being protected. 

5^3»4*2 Diierminaiion of pmspective short-circuit 
current — The prospective short-circuit coxreiit at 
every relevaot point of the complete installation 
shall be determined. This may be done either by 
calculation or by measurement of the relevant 
impedances. 

NoT^ — . If the prospective short^circoit current at 
the origin of an imstallatioB is less than the breaking 
capacity rstmg of the smallest rated protective device 
to be used In the iml^llatioa, no further assessmeot of 
the prospective short-circuit current is necessary. 

53AS Ckarackrisiks of shott-citcuit protective 
■divkis 

a) Each short-circuit protective device shall 
meet the reqwrcments of (b) and (c) 

below; 

h) The breakieg . capacity rating shall be not 
lesi than the prospecti^ short-circuit current 
at the point at which the device is 

ioitalled. 

A lower breaking capacity is permitted if 
aaothcr protective device having the nece- 
ssary breaking capacity m installed on the 
supply side. In that case the characteristics 
of the device shall be coordinated so that 
the energy let-through of these two devices 
does not exceed that which can be with- 
itCKxi without damage by the device on the 
load side and the conductors protected by 
these devices. 

Other characteristics may n^td to be taken 
into account, such as dynamic stresses and 
arcing energy, for the device on the load 
side. 

NoTK — Detail® of the characteristics oeediiig 
coordinmlioo should be obtained from the manu- 
faclureri! of the devices concerned. Ckx^rdinatioa 
with regafd I© tkeir operating times is of 

i Enportsuce , 

c) Wher^ an overload protective device com- 
plying with 5»3.3 is to be used also for short 
circuit protection J and has a rated breaking 
capi^city not less than the value of the pros» 
pectiVc short-circuit current at its point of 
installation^ it may generally be assumed 
that the requirements are satisfied as 
regards short-circus t protection of the 
conductor on the load side of that point. 



Note For certain lypei of circuit breike% 
especialiy oo^ir-current-lsmitieg types, Ibis mmivap- 
tion may m&l b©*x^Hdfor the whole raoge of short,-" 
circuit currents; i^ cMe of doubly its ^&lidtty 
should be checked ia'^cordaace with the r equgr©- 
meols of (d) below, 

d) Where (c) above does not appiy^ it shall be 
verified as follows that all currents caused 
by a short-circuit occurring'-at any point of 
the circuit shall be interrupted in a time 
not exceeding that which brings the cable 
conductors to the adrnissibJc limiuog tern- 
peramre., In addition it shall be veriEcd for 
larger iDstallatioiis that the cable is uolikely 
to be damaged mechanically.. 

For short»cir€iiits of duration up to 5 seconds 
the time . t in which a given short-circuit 
current will raise the conductors from the 
highest permissible temperature in normal 
duty to the limit temperature^ can as an 
approximation be calculated from the 
formula: 






k^ S^ 
I^ 



where 



t ^ duration in seconds; 

S ^ cFoss-sfectional area in mm^; 

/ ^ effective short-circuit current in 
amperes expressed^ for ac^.as the 
rms value; 

k = 115 for copper conductors insula- 
ted with PVG; 

1 34 for copper conductors insulated 

with 60*^0 rubber, 85^G 
rubber; 

143 for copper conductors with 
90°G thermosetting insulation; 

108 for copper conductors insul- 
ted with impregnated paper; 

135 for mineral-insuiated cables 
with copper conductors; 

76 for aluminium conductors 
insulated with PVG; 

89 for aluminium conductors 
insulated with 60*^0 rubber, 
85**G rubber; 

94 for aluminium conductors with 
90^C thermosetting insulation; 

71 for aluminium conductors 
insulated with impregnated 
paper; 

87 for mineral-insulated cables 
with aluminium conductors; 

100 for tin-soldered joints in cop- 
per conductors, corresponding 
to a temperature of I60°G. 
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Norm, —" F©r very Aoit dumtio©® (lea 
th&n 0^1 iecoBd } where a iymmelry of tfe® 
current Is of lmp®rtmiiee aad for cwreEl 
limitmg dtvic^, ihm mlm @f k^^ ios th& 
cable eliooM bs grater ib,^M tk^ value @f 
let-tliro^gh energy ( Pi ) ©f the dmic® m 
quoted by the mmmiifacturei'. 

5 J J.4 Pmkciim of cmdmtms in pardlei — A 
single device may protect sevei^al conductors in 
parallel agaiost ihort circuil proFided that the 
©pamtmg cfaaracteristio of tke device and the 
metlimi of instalatioe of the parallel coaductors 
are gmtably coordiaated. 

Hot® — Aceooat Bh^mld hn tAm ®f tlie coffidiliom 
thM would &ccm in th® event ®f m iliort elf cull •mhich 
d®as mot m&ct all ©f tht condnctom. 

AppUcatioB of protective measure 5^ A 

a) Pmiiim qfimmisfor skmi<$rmii pr§i£€imn 

i) A devices f&r protectiun ugaimt shorUcircuii 
shall be plmedai ike point where a mduciion 
incurs in the value qf mtrent-carrying mpa- 
city §f ike conductors af ike imldl^ion. This 
tequifemeni doss mi ap^y mhifi the mrmgi- 
merds mentioned in (it), or {Hi) hekw are 
adopted^ and m shori^muii pmieciim divics 
med be pfomdedwheri (b) hlow applies. 

NoTi— A reducf ion la the valoe of corrent" 
cmrrylag capacity may be cm wed by a chmage 
ia Qfim-mctmn&l ^im, method of iastailaeloi^, 
type of cable or coadu€t©r^ or in esiviroiameiital 
cOiaditloES. 

ii) The shoH-^circuk proieciive dmks may be 
placed ai a point on the load side of thai 
spicifieiin (i) under the following condtii&mi 
beiwfiu ike point when the value of current 
carrying capacity is reduced and ,tke posiiion 
of the proticiive device^ ike conductors shall: 

1) mi eMC0id 3 m in Imgth^ . 

2) be euctid in such a manner as io mduci 
the risk of short circuii io a minimum ^ 
and 

3) be erected in such a manner as to reduce 
the risk of fire or danger t© persons to ■ a 

NoTB I — Th© co^ition ipecilied la 
(2) above may ba fulfilled for exam pie j, by 
mmtmcmg the protection ©f the comluclofs 
agakst ssteroal inBueacei. 

Note 2 — The pmvislom of (li) caBnof 
b@ applied to aiay part of an imtmllmtioa io 
respect of which the ihort circuit protec- 
tive davk® if intaiided also to ^owd 
proiectio.ii Egtlaii iadiffecl cout^ct. 

iii) The shori-circuii protectim device may be 
placed at a point other than that specified 
m (i)g whin a protective device on the supply 
side of that point possesses an operating 
characiifisiic such thai it protects against short 
circuii, in mcordmci with SeS«43(d), the 
conductors om thi bad side of thai poirU. 



h) Omission of imicis for slwft^fcmi protecHQM 

i) Devices for proimtim agmmi skori dtetdi 
need mi be promdedfmi 

1 ) conductors connecting generators, transform 
tmrs^ rectifiers or baiteries with their 
conifd pamls^ where skofi^circuii proie€'- 
iim devices are placed ou those ponds ^ 

2) ariaim nmastmng circuiis^ i§nd 

S) circuits where disconnection couii cmis^ 
dmigif i« iki §p€ruiion the insiaUMion 
comermd. 

Prmidid ikai the corductors thus noi 
prokcted agmst shmi circuii comfy with 
■ the comditiom specified in (a)(ii)(2) md 
(3) above. 

533 Coofiimation qf Overload md Skori-Cirmii 
Protection — The ckaracteri sties of devices for 
overload protect ioB and thmc for short-ciixuit 
protection shall be coordioated lO tiial the energy 
kt"tlirough by the short-circiiit protective device 
does oot exceed that 'which can be witJistood 
without damage by the oveiioad protective device. 

Note —- For circuits mcorputmtmg motor sSarterss 
tht advice of the maaufaclwej of ih© ilMier should be 
mught, 

53S Limitation qf OvercumM by Chmgckristics qf 
Supply — Gonductori arc cx)Bsidered to be protected 
against overload and short-circuit cuoreiits where 
they are supplied from a source incapable of 
sopplyieg a curreat exceeding the current carryiog 
capacity of the cooductors* 

5«3.7 Protection According io the Mature of Circuiis 
md Distribuiion System 

53 J d Phase condmiots— Meais^ of detection 
of overcurrem shall be provided for each phase 
coBductOFj and shall cans® the discotsaectiois of 
the conductor in which the OYeroirreBt is deiectedj 
but not necessarily the dlscoBncctioB of other live 
coEductors. Where the discoimeclion of oac phase 
could cause daoger^ for example in the supply to 
three-phase motors^ appropriate precantioos ghali 
be taken, 

53.1.1 Meuirai condmtm—TMor TT system 

a) In TN or TT systemic where the cross- 
sectional area of iht neutral contractor is 
less than that of the phase conductorij 
overcorrcnt detection for the neutral con- 
ductor shall be provided unless .both the 
following conditions are satis Bed: 

i) the neutral conductor is protected 
against short circuit by the protective 
device for the phase conductor of the 
circuity 

ii) the load m shared as evenly as possible be* 
tween the various phaio of the circuit. 
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b) Where either or both of the conditions 
specified in (b) above arc not met, over* 
current detection shall be provided for the 
neutral conductor, appropriate* to the cross* 
sectional area of that conductor, and the 
means of detection shall cause the discon- 
nection of the phase conductors but not 
necessarily of the neutral conductor. 

Note — • The cross-sectioml area of the neutral 
omductoF ihould in aay event comply with 
Section 4. 

5 J,7*S Neutral conductor-^IT systems 

a) In IT systems, the distribution of the 
neutral conductor shall be avoided where« 
ver practicable. Where distribution of the 

neutral conductor is unavoidable^ means of 
detection of overcurrent shall be provided 
for the neutral conductor of every circuit, 
which shall cause disconnection of all the 
live conductors of the circuit concerned 
including the neutral conductor. This 
requirement does not apply where the 



arrangements described in (b) below are 
adopted. 

b) In IT systems where the neutral is distribu™ 
ted J means of detection of overcurrent for 
the neutral conductor need not be provided 
if either of the following conditions is 

satisfied: 
i) the neutral conductor concerned is 

effectively protected against short circuit 
by a protective device placed on the 
supply' side J for example at the origin of 
the installation, in accordance with the 
requirements of 53A3[h)i and 
ii) the circuit concerned is protected by a 
residual current device having a rated 
residual operating current not exceeding 
0*15 times the current* carrying capacity 
of the neutral conductor concerned and 
the device is arranged to disconnect all 
the live conductor of the circuit 
concerned including the neutral cob" 
duclor. 



SECTION 30 PROTECTIOI A©AilST 0¥iR¥OLTA©E 



5,4 ReqMir®me»t® for Frotecl 
O¥er¥0lt®g@ ~ Under considimtion 



Fr0t€€ii0M Agmimst could be du© to ^avefal reasom mcfe m% 



Not® -™ Thsi clmus® ii set aside to cover mlei coa- 
caniiiig pfi^activ® mamsurei sgsisiit ov®rvolt®ge which 



%) bmXumn fault between live parts of circmtt 
supplied M di^erem voltmges, imd 

b) Etmoipharic plitaomeaa or switchmg v®lta^^. 



SECTION 3E PROTECTION m®AlNST yN©iK¥©LTA©S 



53 meqmiremeat® ff0r PTOtteti^M Agaiast 

5JJ Gmerd Riquifim$nU 

53J J Where a drop in voltage, .or a loss 
and subsequent restoration of voltage could imply 
dangerous situations for persons or property^ suit*. 
able precautions shall be takeOo Also, precautions 
shall be taken where a part of the insullation or 
current-using equipment may be damaged by a 
drop in voltage. 

An undervoltagc protective device is not 
required if damage to the installation or to current- 
using equipment is considered t© be an acceptable 
risks provided that bo danger is caused to 
persons, 

53J«2 The opration of undervoltage pro- 
tective device ni#f to delayed if the operation of 



the appliance protected allows without danger a 
brief interruption or loss of voltage. 

.53 AS If use is made of contractora, delay 
in their opeaiag aiad recloSiBg shaE Bot impede 
instantaneow di^oimection by control or protep« 
tive devices, 

SAI.iThe cJiar^qteristics of the undervd-' 
tage protective device ^teaii fa^ compatible with the 
requiremeBts of the Indian Slundards for starting 
and use of equipment, 

S3el3 Where the reclosure of a protective 
device is likely to create a dangerous situatioag the 
recloMre shall not be automatic,. 



AppIicatioB 
comim'Mim, 



of protective mcasilreJ^^— Undw 
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SECTION 3F ISOLATIOW AUD SWITCHSNG 



S.S Requireiaeiats for Isclaf ion aisd Switc!i« 

ing . 

5,6.0 General 

5.6.8.1 Means shall be provided for noB- 
automatic isolation and switching to prevent or 
remove hazards- associated with the ciectrica! 
installation or electrically powered equipment and 
machines. These means Kiiali comply with the 
appropriate requirements of this section. 

5.§*e.2 In TN-C systems the PEN concioctor 
^:liall not incorporrate means of isolation or switch- 
ing. In TN*S systems the protective conductor 
shall not incorporate a means of isGiation or 
iswitcliing and provision n^&d not be made for 
isolation of the neutral conductor except where 
this is specifically required. 

Application of protective measure -™ Isolation 

and switching 

Every imidlatton shall be provided with miam qf 

iscir/tion. In addition^ means of elictncd switching ojf 
Jot mechanical mainimance^ or means (f .itnergemj 

switchings m hoik shall he pmmded for any parts of ihs 

insiallaiion to which Section 4 applies. 

Where m&fi ikm one of ikes e functions an to be p€f«> 
Jo'fmed by a mmmm imce, the anangitmnt and 
'^charactemtwr of the device shdl satisfy di ihi requm'^ 

mints of these clauses forihe mnous^fiimimm somstmi. 

Dmcss for fumtioml switching may siwe dso for 

isolaiitihl switching off fm fnechanical mainimmnci or 

imergemy switching when thiy satisfy ike rekmM 

nquiremmis. 

Mo^rs -«" CUuies for sekctioa aad erectiQ-fi of 
devices for imlM'mn sad ^v^kchmn, are contained m 
Section 4. 

5M^1 Isolation 

5,6 J, 1 Every cifcuit shall be provided with 
^meaiii of isolation from each of the live supply 
CGfiductors, except as provided in 5,6.§*2« It ii 
permissible to isolate a group of circuits by a 
■common means, due consideration being given to 
service conditioBs. 

5o€«l*2 Adequate provmon shall be made go 
that ■ precautions can be taken to . prevent any 
^uipment from being unintentionally energised. 

5,6JJ Where ao item of ^qoipment ' or 
eBclosure contains live parts that are not capable 
^f being isolated by a single deviccj a wammg 
ootice shall be placed in such a position that any 
penon gaining access to live parts will be warned 
of the need to use the appropriate isolating 
devices, ^ uoiess an inteilocking arrangement is 
provided so that all the circuits concerned are 
isolated. 

5.6, L4 Where necessary to prevent danger, 
adequate means shall be provided for the discharge 
of capacitive electrical energy. 



3«§*L5 All> devices used for isolation shall be 
•dearly identifiable for example^ by markings to 
indicate the circuit which they isolate. 

AppHcaiioE for protective nieasure—isolatioB 

a) jM e a ns ff isolation complying with 5.6.1 skdl 
be provided at a point as near as. practicable to 
the origin of every installation, wilheui the inlet'" 
mntion qf any oiher eqidpfnenl on which work 
migkt need to be dons. 

b) Wiiere an isolator is to be used in conjumiion 
with a circuiPbreaker as a memis of tsoLtting 
main swttchgeat for m.amtmmnce, it shall he 
interlocked with the circuit-breaker; alternatwely^ 
it skall be so placed and for guarded that ii can 
be operated only by skilled persons, 

c) Where isolaltng devices for particular circuits are 
placed remateiyfmm ike equipment to be isdaUd^ 
promsion shall he made that th^e means of isqIm-^ 
lion can he secured against inadvifteni nciasure 
during ike operation f&r wkiek ii is intended. 
WkiTi ikis prmisim takes ike fmm of a lock or 
fiMQtmble handle^ the key or hanih shdl ^ ncm'- 
interckangeahk with mty mhif ustdfw a simiim 
purpose within the iristdlMion. 

d) Emrj moiof iifcMMi shall be prmided wiik ^n 
istil^ng deim^ or detices which shall disconmct 
tki m&ior and all equipment, mduding my 
miimrmtic €ir€mi^4reaker^ used therewith, 

e) Far s lee trie discharge lighting instaVmtiom using 
an open-- circuit voltage exceeding low voltage^ 
eme &r more (f the following m.eans shall he pr^'-^ 
mdei for the isidation of every self-commmi 
Imninmre^ or alumatively ef every circuit supply -> 
ing luminaires ai a voiiage exceeding low 
voltage I 

i) an interlock on a self contained luminaire, sa 
mmnged ikai before mc$ss can be had to 
live parts ihi supply is automatically discon- 
nmtid^ smh mmns being aiiitiond to the 
smiich mrmdly used fm e^nimliing ik^ 
drmitf. 

ii) iffictwi hcd mmns for the isolation of the 
circuit from the st^y, suck mmm being 
additional to the switch mrmaUy tisid 

controlling the circuity and 

iii) a switch having a lock of removahk handle^ 
or a distribution board which can be locked^ 
in either case complying with (c) above > 

S«6«2 Switching Off for Mechanical Maintenance 

5,6*2,1 Means of switching off for mechani- 
cal maintenance shall be provided v^h ere mecha- 
nical maintenance may involve a risk of physical 
injury. 
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5,i.2.2 Devices for switching off for media- 
Bical maintenance shall be suitably placed^ readily 
identifiable (for example by markio,g if necessary) 
and convenient for tlaeir intended use. 

5,i*2*3 Suitable means shall be provided so 
that precautions can be taken to prevent any 
equipmeot from being imintentioiiaily or inadver- 
tently reactivated. 

Application of protective measure prescribed 
in 5*6.2 

A m€@m of switching off for mechanical mainienance 
shdl be provided for every circuit supplying an electric 
motm\ or equipment having electric ally heated surfaces 
which can be touched^ or electromagnetic equipment for 
ifimiiomfrom which mechanic d accidents could arise. 

Where a switch fmunied on an appliance or luminalre 
is intended io serm at a means of switching off for 
mechanical maintenance^ the connections shall be so 
arranged ikat the appliance or iuminaire can be disman- 
tkd to the extent necessary for mechanical mainienance 
wiikoui thireby expmng any parts which remain live 
when the switch k open. Any conductors or c&bles which 
ik$n remain live shall be m short as possible, and separa- 
ted from any Gthif Uvs conductors or cables by screens or 
emikid meid or suitable barriers of insulating materjaL 

5M3 Emergimy Swikhing 

S«€oS«l For every part of an installation 
which it may be necessary to disconnect rapidly 
from the supply in order to prevent or remove a 
hazards a meaBS of emergency switching shall be 
provided, 

5M^3f,2 Means for emergency switching shall 
act as directly as- possible on the appropriate 
supply conductors^ and shall be such that a single 
initiative action will cut oiT the appropriate 
supply. 

5i633 The arrangement of emergency 
switching shall be such that its operation does not 
introduce a further hazard or interfere with the 

complete operwon necessary to remove the 
hazard. 

5«€J.*4 Devices for emergency switching 
shall be readily accessible and suitably marked. 

5.6*33 Means of emergency stopping shall 
be provided where movements by electrical means 
may give rise to danger. 

Application of protective measure— Emergency 

switching 

a) For every emergency switching device^ account 
shall be taken of the intended use of the premises 
so that access to the device is not likely to be 
impeded in the conditions of emergency foreseen, 

b) Where greater danger would arise from incorrect 
operation of emergency switching ( as for example 
by inadvertent disconnection of safety services ) , 
the means of emergency switching may be 
arranged so as io be suitable for operation by 
skilled persons or instructed persons only. 



c) Afeans of emergency switching shall be provided 
in every place whete a machine driven by t lee trie 
means may give rise to danger^ and shall 
be readily accessible and easily operated by the 
person in charge of the machine. Where more 
than one means of manually stopping the machine 
is provided and danger might be caused by unex- 
pected restarting^ means shall be provided io 
prevent such restarting. 

d) A fireman's emergency swilch shall be provided 
for: 

— exterior discharge lighting installations opera- 
ing at a vo!tag£ exceeding low voltage ^ and 

— interior discharge Itghlin^ installations operat- 
ing unattended at a voltage exceeding low 
voltage, 

For ike, purpose of this requiiemen^-^ an insta- 
llation in a closed market or ui an arcade is 
considered to be an exterior installation, A 
temporary installation in, a permanent building 
used for exhibitions is considered not to be an 
exterior installatton. This requirement does not 
apply to a portabte discharge ligking iuminaire 
or sign of rating not exceeding 100 W and fed 
from a readily accessible socket outlet. 

e) Every fireman's emergency switch provided for 
compliance with (d) shall compty with all ik$ 
relevant requirements of the following items: 

i) For exterior installations, the switch shall be 
outside the building and adjacent to the dis- 
charge lamp{s), or alternatively a notice 
indicating the position of the switch shall be 
placed adjacent to the discharge lamp[s) and 
a nameplate shall be fixed near the switch so 
as to render it clearly distinguishable, 

ii) For interior installations, the switch shall be 
in the main entrance to the building or in 
another position to be agreed with the local 
fin authority, 

ill) The switch shall be placed in a conspicuous 
position y nasonably accessible to firemen and 
except where otherwise agreed with the local 
fire authority, at not more than 2*75 m from 
the ground. 

iv) When more than one switch is installed on 
any one buiding, each switch shall b§ clearly 
marked to indicate th$ installation or part of 
the installation which it controls, and ihe 
local fire authority shall be notified accord- 
ingly. 

Note — Wherever practicable, all exterior 
iastailations on any one building should fee 
controlled by a single fireman's switch. Simi- 
larly all internal irstallations in any oae 
building should be controlled by a single fire- 
man's switch independent of the switch for 
any ejcteraal imtaliation. 
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5.6,4 Oiher Requirements for Smikking for S&fiiy 

5.6,4*1 lo situalioiis where the requirements 
of 5.6*3 for emergency switching are not- applica* 
ble^ the requirements of 5^6.4/2 to 5SAJ shall be 
Mtisfied, either: 

— by means of isolatioB and/or the means of 
switching off for mechanical maintenance 
provided for compliakice vv-ith 5.6^1 and 
5.^.2, or 

— by the. arrarigsmcnts for switching of equip- 
ment for its normal service ( functional 
switching )^ or 

— by the provision of suitable additional 
meang of switching, 

5*6o4.2 A main switch or circuit-breaker 
■shall be provided for every installation which 
shall interrupt all live conductors of the installa- 
tion, provided that for a 4 -wire three-pha.se ac 
sapply the linked switch or linked circuit-breaker 
may foe arranged to disconnect the phmt condac- 
tors only and a link may be imerted in the neutral 
conductor; such a link shall be arranged such that 
. it Is ill contact before the linked switch can be 
closedj or shall be ieciirely fixed by bolts or 
screws. 

5J.€ J Evfry circuit and final circuit shall 
be provided with meani of interrupting, the supply 
O0 load and in any fault coodiliom foreseen. A 
■group of circuits may be switched by a common 
device. Additionally, such means shall be provided 
for every circuit or other part of the iDstallation 
which it may be necessary for safety reasons to 
iwitck indepcndentlf of other circuits or other 
parts of -the iiista!ktiorfi. This regulation does not 
apply to short connections betweea the origia of 



the iB^tallatiop affld the consumer's main awileh* 
gear. 

S£AA Every appliance or kmirmire coa- 
nected to the supply other thaa by means of a 
plyg und socket outlet complying with Section 4^ 
shall be provided with a means of intemiptiog the 
supply on load. The means of interruption shall 
be separate from the appliance and In e readily 
accessible position, subject to the proviiicms 
of 5 J,4.5 aad So6«4«S where applicable. For an 
appliance fitted with heating elements which can 
be touchtds the meaos of interruption shall be a 
linked switch arranged to break al! the circnil 
cofiductors including the neutral For the pur|»se 
of this regulation the sheath of silica-glass aheathtd 
element is regarded as part of the dement. 'Where 
the means of interruption is also iattfided to serve 
as a means of switching off for mechamcal main« 
tenance, il shall comply with the requiremeats of 
Section 4, 

5SA3 The means of imermpdog the rapply 
required by 3.i«4,4 may be a device snoiiiitea on 
the appliance or kmin^ire, as in 3M/i where Ae 
device is intended to serve m k m«M of switcMug 
off for mccfeMlcal maiateimnce. 

S JJ.§ The meani of laterniptiag tte supply 
oa load to comprehemive healing o.? lighu^g 
iMialkiions compriiiag more than ©Et appliaiic^ 
or luminairej, may be imialkd ia le^mte roaMe 

SsSJ J Every fixed or slalionai7 household 
■ cooking appliance shall be controlled by a switch 
separate from the appliance and placed within 2 m 
of the appliance. Where two sUlioeary cookipg 
appliances are in stalled in ont room of homehola 
premises, one switch may be used to control both 
appliances provided that neither appliance is more' 
than 2 m from the switch. 



SECTIOl 4 BESmm ©F llSTALLATiOl, SiilCTi®! AIS 
iKECTlOi ®F EQUI^^ENT 



€. FUNDAMENTAL ME^UimiMENTS 
CI F( 



$X® F©r.ihe d^lga ©f the ekctncal iiistMla« 
tion, the foliowiag factors ihmll be taken iato 
account t© ensMi^: 

a) the ^mm^on of persons, livesti^ Mid pro- 
perty in acoirdMice witii, Section 3g md 

h) the pro^r fuoclloisiiig of the eledriciil 
ioslallMioii-^r the me ialeiidcd. 

The information required m ilie basis fm 
-ifciign of iBitallatioa and sdcclloii of ^aipmenl 
are stated beipw, 

SJJ Ghmracterktia of the available mpply m 
supplies: 

a) Nature of current: ac ©r dc or bo& 



b) Nature aod Dumber of conductors: 

i) For ac : - phase conductors 
neutral conductors 
protective cooducton 

ii) For dc : condnctora fquivalenl lo those 
listed for ac 

c) Vmiua and toleraneei^ 

I) Voltage and voltage ideraaces 
ii) Fr^MBcy aod frequency tdermsices 
Hi) Ma»mum currtat allowabk 
w) Proifcctivti itiort-drcnil oMroit 

d) Power factor 

e) Protective measnf e_$ mhereBi is the supply, 

. for mmmplt^ eatthed ( grouodai } neyiral 
ormid-wire 
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f ) Particular reqiiiremeuts of the supply 
iiii.c!er^king„ 

g) Fanieular requirements of the load. 

i.1.2 Nature of Demand — ^ The otsmber and 
type of til c circuits required for iighting_, heating ^ 
power, controls signalling;, telecommiioicatioRj etc, 
are to be determined by: 

a) location of points of power demand^ 

b) loads to be expected on the various circuits^ 

c) daily and yearly variation ofdem.andj 

d) any special conditions., and 

e) requiremeBte for control, sigiialling^ tels- 
commuoication^ etc.. 

GA3 Emetgemy Supply or Supplies 

a) Source of supply ( natiire,, characteristics )^ 
and 

b) Circuitsi to be supplied by the emergency- 
soy rce, 

%AA Enmmmmid Cmdiimns — Sis 4. 

M3 Cross Seciion of Conduciars — The cxom 
iieciioa of conductors ihali be determined accord- 
ing to: 

m] their admissifale maximum tempcrMurt^ 

b) llie admliiibk voltage drop^ 

c) the eiectromechariical stremes likely to occur 
due to short circuit®, 

d) other mechanical stresses to which the 
comiuct ors may be exposed^ and 

e) the maximum impedaace with respect to 
the functioning of the Aort-circuit protec- 
tion* 

Note — The above I'mted items coocern 
prim.anly the safety of electrical iostallatioDi. 
Cross-sectional areai greater thau those required 
foF miety may be desirable for economjc opera- 
tion. 

§JM Type of Wiring and Methods of InstallaHon-- 
The choice of the type of wiring and the methods 
of installation depend oni 

a) the nature of the locations^ 

b) the nature of the walls or, other parts of the 
building supporting the wking^ 

c) accessibility of wiring to persons and live* 

d) voltage^ 

e) the electromechanical stresses hkely to occur 
due to short circuits, and 

f) other stresses to which the wiring may be 
exposed during the erection of the electrical 
insiallation or ia service. 

§«L7 Protective Equipment— Th^ characteristics 

of protfxtivc equipment sh^il be determined with. 



respect to their function which may be for 
example^ protection against the effects of: 

a) overcurrent ( overload and short circuit )^ 

b) earth-fault current J 

c) overvoltage, and 

d) under voltage and no» voltage. 

The protective devices shall operate at values- 
of curreDt voltage and time which are suitably 
related to the cbaractc^rir^tics of the circuits and to 
the possibilities of danger, 

§^1.-7 J Position of protective devices and switcim 

a) No fusCj or circuit-breaker other than a 
lio.ked circuit»breaker^ shall be inserted in. 
an earthed neutral conductor^ and any 
linked circuit-breaker inserted in an earthed 
neutral conductor shall be arranged to- 
break also all the related phase conductors,. 

h) Every single pole switch shall be inserted ia 
the phase conductor only^ and any switch 
connected in an earthed neutral conductor 
shall be a linked switch and shall be 
arranged to break also all the related phase 
conductors. 

c) Effective rneans^ suitably piactd for ready 
operation, shall be provided so that all 
voltage may be cut off from every installa- 
tion^ from every circuit thereof and from 
all equipmentj as may be necessary t^ 
prevemt .or rem.ove danger. 

Note — Where the supply uodertakiDg provide 
iv^itchgear .or fusegear at the origin of the ia§ta!- 
Imion it may not be necessary to duplicate the 
means of isolation for that part of the installation 
between ii3 origin and the raain distribution pais>.t 
of the iosEaJlatioa where the next utep for isolmtion 
is provided { see 5i),4.1 )„ In domestic iostallaiiosaa- 
ths isolating and protection functions are combined 
in the same device. 

d) For every electric motor an efficient means 
of disconnection . shall be provided which 
shall be readily accessibkj easily operated 
and so placed as to prevent danger. 

§•1*8 Emergency Control — Where, in ^ case of 
danger, there is necessity for immediate interrup- 
tion of supply, an interrupting device shall be 
installed in such a way that it can be easily recog- 
nized and effectively and rapidly operated. 

ioU Disconnecting Devices -~ Disconnecting 
devices shall b@ provided so as to permit discon- 
nection of the electrical installationj circuits or 
individual items of apparatus as required for 
maintenance, testing, fault detection or repair. 

6, Lid Prevmtion of Mutual Influence between Elec- 
trical and Non-elextrical Installations — The electrical 
installation shall be arranged in such a way that 
no mutual detrimental influence will occur between 
the electrical installation and non-electrical instal- 
lations of the building. 
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S.141 AccmibilUy ofElectricd Equipment ~ The 
eleclrieal equipment shall be arranged so as to 
afford: 

a) sufficient space for the initial Imtailation 
and later replacement of individual items of 
ele€ts;ica! equipment^ and 

b) accessibility for operationj testings inspec- 
tioOg maintenance and repair^ 



§«2 Fwffidmm€Mtml M^eiremeMts for Scketidn 
®ffEl®etri€aI Eqwlpm€at . 

S«2«i Every item of electrical equipment used 
m electrical installatiom shall comply with rek- 
¥mnt lodian Standard speeificationSo 

6«2 J Ckmackmtics — Every item of electrical 
equipment selected shall have suitable characterise 
lies mppropriate to the values and conditions on 
wMck the design of the electrical installation 
( sm €»i ) is based ^ad shallg in particular, fulfil 
&e following requirements, 

6«2 J*l VoUagB — Electrical equipment sbaM 
be sisitabk wth respect to the maximum steady 
voltage ( rms value for ac ) likely to be applied^ 
m well as overvoltages likely to occur « 

NoTB '— For cenaio equipment* It may be nece* 
iiiry to t^% accouat of the lowest voltage likely to 
occur. 

€*2 J.2 Cuftmt — All electrical equipment 
$hali be selected with respect to the maximom 
steady current ( rms value for ac ) wWch it has to 
cmrry in normal service^ and with respect to the 
cisrrent likely to be carried in abnormal conditions 
and the period { for example., operating time of 
protective devices if any ) during which it may be 
expected to flow. 

®o2ol3 Frequency — If frequency has an in- 
fluence on the characteristio of electrical equip- 
menta the rated frequency of the equipment shall 
correspond to the frequency likely to occur in the 
circuit, 

$AIA Power — All electrical equipment^ to 
be selected on the basis of its power characteristics, 
shall be , suitable for the duty demanded of the 
equipment^ taking into accoont the load factor 
and the normal service conditions. 

€.2.2 Condiiiom of Imidiaiian — All electrical 
equipment shall be selected io as to withstand 
safely the stresses and the environmental con di» 
tions {see 4) characteristic of its location and to 
which it may be exposed. If^ howeve? ^ an item of 
equipment does not have by design the properties 
corroponding to its location ^ it may be used on 
condition that adequate additional protection is 
provided as part of the completed electrical iostal- 
iatioB. 

6.23 Pr$vention of Harmful Effects — All electrical 
equipment shall be selected so that it will not 



cause harmful effects on other .equipment or 
impair the supply during normal service includiBg 
switching operations. In this context, die factors 
which may have an influence include, for exam- 

pic: 

a) power factor, 

b) inrush current, 

c) asymmetrical load, and 

(I) harmonics. 

B3 FenilameMtml Reqiiireiiieiiit® fof Ereetiom 
and Initlml Testing ®f Electrical MutrnMrntiBmrn 

$3.1 Erection 

®-3ol»l For the erection of the electrical 
installation good workmanship by suitably quali- 
ied personnel and the use of proper materiab shall 
be provided for. 

6.3.L2 The characteriitic^ of the electrical 
equipment^ as determined in accordance with 6*2^ 
shall not be impaired in the procea of erection. 

6«3«1^3 Protective conductor and neutral 
conductors shall be idmtifiabk at least at their 
terminations by colouring or other means. These 
conductors in flexible cords or flexible cables shall 
be idtntifiabk by colouring or other means 
throughout their length. 

§3^1 A QsnnectioBS between conductors and 
between conductors and other ekctriol equipment 
^all be made in such a way that safe and reliable 
contact is ensured, 

63«13 All electrical equipment shall be 
installed in loch a manner that the designed cool- 
ing conditions are not impaired* 

SeS.LS All electrical equipment likely to 
cause high temperatures or electric arcs shall be 
placed or guarded so as to eliminate the risk of 
ignition of flammable materials. Where the tem- 
perature of any exposed parts of electrical equip- 
ment is likely to cause injury to persons, those 
parts shall be so located or guarded as to prevent 
accidental contact therewith. 

7o COMMON mULES 

7M Gmmewml — ' Every item of equipment shall be 
selected and erected so as to comply with the 
requirements stated in this cc^c. 

7.1 CompEMmce with Stmailmnl^ — All equip- 
ment fittings and accessorieSj materials^ etc, selec- 
ted for the wiring imtailation shall conform to the 
relevant Indian Standard. 

7.2 Operati®!!^! C©mditl®is® and External 
Imfiiieiice® 

7e2 J Voltage — All equipment shall be saitable 
for the nominal voltage ( rms value for ac ) of the 
instaliation„ . 
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In an IT system, if the neutral coBdnctor is 
distributed, cquipmeBt coamected between phase 
and neutral shall be insulated for the nominal 
voltage between phases. 

NoTi! 1 — " Where inductile or capacitive equipment 
h coBcemed, tlbe design of switclieg mnd circuit breaker! 
shosild be adequate for such servtcs, 

.Note 2 — * For certasa equipmeatj it roay be aece- 
asary to take accoiml of th® highest and/or loweil 
voltage likely to occur m aormal lervice, 

7.2«2 Cuneni ~ AH cqiiipmsiit skall be siiitaMe 
for: 

a) the deslgo current ( rms value for ac )^ mid 

b) the curreat likely to Hciw in abiioriBai 
coaditiDBs for such periods of lime as are 
dctermiBtt! by t-hc cfearsctcrislio of the . 
protective devices concerned. 

Note — Whwfg mductiv® or capacitiva equip- 
meiit IS coacera^j flie deaigKi of switcfees and 
ckctilt-lsr^ken silioiiid be adequate lor mch 

7i.2^3 Fnqmncj — If frcq^eEcy has an ioflutnce 
on the characteristics ©f the equipment^ the rated 
frequency of the equipment shall correspond to 
the frequssicy of the cuoxnt in the circuit 
coBceraed, 

7.2A Powif ~ Equipment to be selected oa tlie 
bam of its |x>wer clsmracteristio shall be suitable 
for the duty demaaded of the ^quipmentj taking 
into acoxmt the load factor and the normal opera* 
tional conditions. 

1.23 CompaiibUUy — All equipment shall be 
selected and erected m that it will not cause 
harmful effects oo other equipment or impair the 
supply during norma! service inclodrng switching 
opera tioos, 

7.2,6 Exietnd Inflmrnis--- All equipment shall be 
of a design appropriate to the situation in which 
it is to be iisoi and its mode of installatioB shall 
take into account the conditions likely to be 
eocouEtered. 

73 Accemmhmtf 

UA All equipment shal be arranged so as to 
facilitate its operation^ inspectioa and maintenance 
and access to its conaeaions. Such facilities shall 
not be significantly impaired by mounting equip- 
ment m enclosures or compartments. 

lA M®mtm^timm mnJ Notices 

7*4.1 Gemral — Labels or other suitable means 
of identification shall be provided to indicate the 
purpose of switchgcar and controlgear, unless 
there is no possibility of confusion. 

Where the operation of switchgear and control- 
gear cannot be observed by the operator and 
where this might cause a danger, a suitable 



indicator,. coroplymg with IS : 71!8»I973^- where 
applicable, shall be Iked in a pmkion vmhh to 
the of^rator, 

7Ao2 Pwtectim Dmtes — - Protective devices ihall 
be arranged and identified so that the circuits 
protected may be easily recognized; for thm 
purpose it may be coavenient to group them in 
distribution boards. 



tables 



IAS Dmgfmm ™ Diagrami^ charts or 
shall be provided indicating In partlcukn 

a) the type and composition of ciraiits (polati 
of utilization served^, number and sli@ of 
conductors^ type of wiring )i and . 

b) the information necessary for the idenlifica- 
tion of the devices performing the fuBCtioni 
of protectiosig isolation and switching^ ano 
their locatloB^/ 

For simple InstaMationg the foregoing informa- 
tion may be given in a schedule* 

lAA Warning Motkes— Foliage — Every item 0i 
equipment or enclosure within Which a voltage 
excetding 2504olts exists^ and where the presence 
of such a voltage would not normally be expected^ 
shall be so arranged that before access is gained 
to live partSj a warning of the maximum voltage 
present is clearly viaible ( see IS : 255149821 ). 

Where terminali or other fixed live parte 
between which a voltage exceeding 250 voiti cmMm 
are housed in separate enclosures or ' items of 
equipment whichj, although separated^ can be 
reached simultaneously by a persons a notice" shall 
be placed in such a position that ■anyone gaining 
access to live parts is warned of the maximum 
voltage which exists between those partis 

Meaps of access to all live parts of switchgear 
and other feed live parts where different nominal 
voltages €Kist sball be marked to indicate the 
voltage present. 

7.5 Mmnml P©trini@ntal Isil^ 



7*5.1 All electrical equipment shall be selected 
and erecied so m to avoid any harmful infiucnce 
between the electrical fhstallation and any non- 
electrical installations envisaged, 

7S*2 Where equipment carrying currents of 
different types or at different voltages is grouped 
in a common assembly^ all equipment using any 
one type of current or ^ny. one voltage shall, 
wherever necessary, be effe^vcly segregated from 
equipment of any other type^ to avoid mutual 
detrimental influence. 



^Recwmmeadatioas for directioa of movement for con- 
trol devices operatiog ©lectf ical appmratui. 
tDaager notice plates ( fir$t nmim ), 



42 



IS 1 732 - 1§® 



i. -C4SLES, CONPUCreiB AN© WIEIN6 
MATEMALS 



i.l 



nf Types ®f WMag System® 



ai.l Mm-pmMe Cmbks mi Cmdmiors for Emw 
Voitagis 

SJ J J Ewry Eon-iexible cable operating at 
low voltage selected from one of the recognised 
types cosrforming to rekvaBt Indiaa Standard. 

SJ J.2 Paper4nsulated cables shall be of a 
type which will comply with the rcqiiircments 
of IS : 6924973^ for aoo-draming cables, where 
drainage of the impregnating compound would 
otherwise be liable to occur, 

BAAS Busbars and busbar coneections shall 
comply with IS : 8623 ( Part 1 )4977t. 

MS A A Every conductor, other than a cable, 
for use recognized as ao overhead line operatiBg 
at low voltage shall be selected, from one of the 
recogiiiied types and shall comply with the appro- 
priate Indian Standard, 

i*l*2 Flixibh Cabks and Flexibh Cords for Low 
Voltage 

iJXl Every flexible cable recognized and 
flexible cord for use at low voltage shall be selec- 
ted from one of the recognized types and shall 
comply with the appropriate Indian Standard. 

%A3 Cables for Entra-Low Voltage -^ Gables for 
use at extra-low voltage ■ shall have adequate 
iBsulatioiH and further protection if necessary j. so 
as to prevent danger. 

iel*4 CaMes for AC Circuits — Electomagrtetic 
Effects — Conductors of ac circuits installed in 
ferrous enclosures shall be arranged so that the 
conductors of all phases and the neutral conductor 
( if any ) are contained in the same enclosure. 
Where iuch conductors enter ferrous enclosures 
they shall be arranged so that the conductors are 
not separated by a ferrom material or provisions 
shall be made to prevent drculating eddy 
currents, 

aiJ Conduits and ConduU Finings 

BA3.1 Conduits and conduit fittings shall 
comply with the appropriate Indian Standard. 

8.1 •§•2 In conduit systems^ the conduits for 
each circuit shall be completely erected before any 

cable is drawn in. This requirement does not 
apply to prefabricated conduit systems which are 
not wired in sUu. 



®Specl6calion for paper imulated lead-sheathed cables 
for electricity supply ( momi remsun ). 

fSpccification for factory-built assembliei of swkchgear 
aod controlgear for voltages up to and iacludkg I 0(K) V ac 
aad 1 2(K) Vdci Fart I Geaeml i ' 



1*133 In the prefabricalion of conduit 
systeiB,s which are not to be wired in siiu^ adequate 
allowaoce shall be made for variations in building 
dimensions so that the conduits or cables Mt not 
subjected to tension or other mechanica! strain 
diiring installation. Adequate precautions shall abo 
be taken to prevent damage to such systems daring 
installation and any subsequent building o'pera-^ 
tloos, especially against deformation of the 
conduits and damage to any exposed cable ends. 

S*1^6 Tmnkingf Duciing and Fittings — Trunking,, 
ducting and fittings shall complyj where applicable 
with the relevant Indian Standard, 

BA^7 Methods af Installation of Cables and Conduc- 
tors 

%AJA Methods of installation of cables and 
cx>nductors in common use for which this code 
specifically- provide are described in Appendix A. 
The use ol other methods is not precluded , provi- 
ded that the applicable requiremeots of this section 
are complied with, 

i«l*7»2 Ducts cast in situ in concrete^ by 
means- of a suitable form laid before the concrete 
is poured, into which cables are to be drawn 
( whether or not formers are retained in position 
after the concrete has set ) shall be so formed that 
the radial thickness of concrete or screed surround- 
ing the cross section of the completed duct is not 
less than 1 5 mm at every point . 

MXl Current-Carrying Capacity 

8 A 1*1 The cross-sectional area of every 
cable conductor shall be . such that its current- 
carrying capacity is not less than the maximum 
sustained current which will normally flow through 
it. For the purposes of this clause the limiting 
temperature to which the current-carrying capacity 
relates shall not exceed that appropriate to the 
type of cable insulation concerned. This does not 
apply to conductors on switchboards complying 
with a.2«2. 

8*2*1.2 Busbars, busbar connections and 
bare conductors forming part of the equipment of 
switchboards shall comply as regards current- 
carrying capacity and limits of temperature with 
the requirements of IS : 8623 ( Part 1 )-1977^. 

S«2JJ Gables connected in parallel shall be 
of the same type, cross-sectional areas length and 
disposition and be arranged so as to carry substan- 
tially equal currents. 

S.2J.4 In determining the current-carrying 
capacity of bare conductors^ account shall be 
taken of the arrangement made for their expansion 
and contraction, their joints, and the physical 
limitations of the metal of which they are made. 



"^Specification for factory-built assemblies of switchgear 
and controlgear for voltages up to and including 1 000 V ac 
aod ! 200 V dc: Part 1 General requirements. 
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NoTS — It is recommended that the maximum 
opermtiBg tempersture of bare conductors should not 
exceed 90*'G. 

S«2J«5 Where cables are to be cormected to 
bare conductors or busbars it shall be verified that 
their type of insulatioB and/or sheath is suitable 

for the maximum operating temperature of the 

bare conductors or busbars. Alternatively the insu- 
lation and/or shcaih of the cables shall be removed 
for a distance of 150 mm from the connection and 

replace if necessary by suitable heat-resisting 
insulation. 

8,2«1«6 Where a cable is to be run for a 
significant length in a space to which thermal 
insulation is likely to be applied, the cable shall^ 
wherever practicablCs be fixed in a position such 
that it will not be covered by the thermal insula- 
tion. Where fixing io such a position is impracti- 
cable, the current-carrying capacity of the cable 
shall be appropriately reduced. 

Note ™ For a cable iosta!!ed io thermally insulat- 
ing wall or above a thermally imulated ceiling, the 
cable being in contact with a thermally conductive 
surface oo one itde, the rating factor to be applied may, 
in the absence of more precise information, be taken as 
0*75 times the current-carrying capacity for that cable 
clipped direct to a surface and open. For a cable likely 
to be totally surrounded by thermally isi§u!ating mate- 
rial, the applicable rating factor may be as low as 0*5. 

8o2 J.7 Metallic sheaths and/or non-magne- 
tic armour of all singlc"Core cables in the same 
circuit shall normally be bonded together at both 
ends of their run ( solid bonding ). Alternatively, 
where specified, such cables having conductors of 
cross-sectional area exceeding 50 mm^ may be 
bonded together at one point in their run ( single 
point bonding ) with suitable insulation at the 
open-circuit end, in which case the length of the 
cables from the bonding point shall be limited so 
that voltages from sheaths and/or armour to Earth 
do not: 

— exceed 25 volts and do not cause corrosion 
when the cables are carrying their full load 
current, and 

— do not cause danger or damage to property 
when the cables are carrying short-circuit 
current* 

8,2.2 Voltage Drop — The size of every bare 
conductor or cable conductor shall be such that 
the voltage drop within the installation does not 
exceed a value appropriate to the safe functioning 
of the associated equipment in normal service. 
Where an allowance is made for diversity in 
accordance with 3«1«2, this may be taken into 
account in calculating voltage drop. 

Note —- Io some instances a conductor larger than 
that permissible under 8.2.2 may be necessary for satis- 
factory starting of motors. Account should be taken of 
the eflfects of motor starting current on other equip- 
ment. 



i«2*3 Minimum Cross-Sictioml Area of Metdrd 

Conductors — For polyphase circuits in which 
imbalance may occur in normal fervic€j> througb 
significant inequality of loading or of powei 
factors in the various phases^ or through the 
presence of significant harmonic currents in the 
various phasesj the neutral conductor shall have a 
cross-sectional area adequate to afford compliance 
with 8o2J J for the maximum current likely to 
flow in it. 

For polyphase circuits io which serioua 
imbalance is unlikely to be sustained in normal 
service^ other than discharge lighting circuits, the 
use of multicore cables incorporating a reduced 
neutral conductor in accordance with the appro« 
priate Indian Standard is recognised. Where 
single»core cables are used in such circuits, the 
neutral conductor may have a reduced cross- 
sectional area appropriate to the expected value of 
the neutral current. 

In any circuit where load is predominantly due 
to discharge lighting, the neutral conductor shall 
have a cross-sectional area not less than that ol 
the phase conductor (s), 

Bo2A Electromechanical Stresses — All conductor; 
and cables shall have adequate strength and be sc 
installed as to withstand the etectromechanica 
forces that may be caused by any curreat the] 
may have to carry in service^ includiBg short- 
circuit current. 

B.3 Emvirciiiiiiemtml Comdittoiis 

8o3.1 Ambient Temperature 

ll«3.I.l The type and current-carrying capa 
city of every conductor, cable and flexible cord 
termination and joint shall be selected so as to b« 
suitable for the highest operating tempcratur* 
likely to occur in normal ^ervicc^ account bein( 
taken of any transfer of heat from any accessory 
appliance or luminaire to which the conductor 
cable or flexible cord is connected. 

8,3 J,2 Parts of a cable or flexible cord with 
in an accessory, appliance or luminaire shall b 
suitable for the temperatures likely to be encoun 
tercd, or shall be provided with additional insula 
tion suitable for those temperatures. Such additio 
nal insulation shall be fitted over the individua 
cores of the cable of flexible cord in such a wa 
that the normal insulation of the cores is no 
relied upon to prevent a short circuit betweei 
conductors for an earth fault. 

Note — Exposure of plastics- insulated cablei 
high temperature, even for short periods, may cau.« 
the insulation to soften. Continuous exposure of PV 
compounds to temperatures above 1 15*C may contribut 
to the formation of corrosive products which can attac 
conductors and other metal-work. 
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S«3JJ In deteriBiniBg the BOi^mal opera- 
tloBal coaditioiis of coeductors and cable, accoMiit 
need not ht taken of the miBimom ambient tem- 
■i^rature likely to occur. Ho¥/e¥er» preeautioos shall 
be taken to avoid rkk of mechanical damage to 
•cables siusceptibk to low temperatures. 

B^3AA Tlie eaclosmres of wiriiig systems for 
■conductors aad cables dmll be selected aBdJESta!" 
led so that they are suitable for the extremes of 
ambicBt temj^ratiire to wMch ttiey are likely to 
be exposed in normal service. If a iioB»mela!iic or 
composite outlet box is used for the smpeBsion of^ 
or is in contact with, a luminaire and where a 
thermoplastic material ( for example PVC ) is the 
principal Ioad« bearing member^ care shall be 
taken that tlie temperatiure of tlie bos docs aot 
exceed 60*^G and that the mass syspendcd from 
the box does not exceed 3 kg. 

Note — Ie determinmg the ambieot temperature 
of such eoclosureg, account sboi;!Sd be tuken of the 
maximum Bormal opermtiBg tempeiaturei of the cossdoc^ 
tors of cableg imtalkd wsthiB them. 

8.3*13 In every vertical chaniiel^ duct^ 
■ducting or trunking contaiiiiog conductors or 
cables, interaai barriers shall. be provided so as t© 
prevent the air at the top. of the channel, duct^ 
ducting or trunking from attaining an excessively 
high temperature. The distance betm^een barriers 
shall be the distance between floors or 5 m which- 
ever is !css« 

Not® — ■ The fire barriers, specified m BMA may 
serve also far compliaace with S.3J3. 



B^3^2 Presence of Wakr or Moisture 

8o3«2*I Every wiring system shall either be 
installed wher^ it will not be exposed to rain^ 
dripping watcfj steam^ condensed water or acciimu- 
latioDs of water or be of a type designed to with» 
stand such exposure, 

B«3*2«2 In damp situations and wherever 
they are exposed to the weather j all metal sheaths 
and armour of cables, metal conduit, ducts^ duct- 
ing, trunking, clips and their fixings, shall be of 
■corrosion-resisting material or finish and shall not 
be placed in contact with other metals with which 
they are liable to set up electrolytic action^ 

S,3.2J Copper-clad aluminium conductors 
shall not be tised in situations where the termina- 
tion of the conductors are likely to be cscpo^ed to 
•sustained wet conditions. 

NoTB — S.3,2.2 and 8.3.2,3 do not apply to situation 
which mny be only initially d&mp during building 
comtructioa. 

i,3«2o4 A plain aluminium conductor shall 
not be placed in contact with a terminal of brass 
or other metal having a high copper content^ 
. unless the terminal is suitably plated or other 
precautions are taken to maintain electrical 
continuity. 



^3.23 In any situations the exposed conduc- 
tor aad insulation at terminations and joints of 
cablo insulated with impregnated paper shall be 
protected from ingress of moisture -by being suit- 
ably sealed, 

B.S^IS The ends of mineral-insulated cables 
^aiiall be protected from, moisture, by being suitably 
sealed and the imulation shall be thoroughly dry 
before the sealing materia! is applied. Such seal» 
ing material, and any material used to insulate 
the conductors where they ero^erge frora the 
insoIatioBj. shall have adequate insulating and 
moisture-prooliBg properties, and shall retain those 
properties throughout the range of temperatures to 
which they may be subjected in service, 

83«2*7 In damp situations, eo.closures for 
cores of sheathed cables from which the sheath has 
been removed and for non-sheathed cables at 
terminations of conduit, duct, ductirig or trunking 
systems shall be damp- proof and corrosion-resistant. 
Every joint in a cable shall be suitably protected 
against the effects of moisture. 

83,2*S Conduit systems not designed to be 
scaled shall be provided with drainage outlets at 
any points in the installation where moisture 
might otherwise collect. 

i<.3«23' Every entry to finished ducts^ ducting 
or trtmking shall be placed so as to prevent the 
ingress of .water^ or be protected against such 
ingress. 

B..33 Dtisi — Enclosures for conductors and 
their joints and terminations in onerous dust con- 
ditions shall have the degree of protection IP5X, . 

B3A Corrosive or Folluting Substances 

S3«4*l All metalwork of wiring systems shall 
cither be installed where it will not be exposed to 
corrosive substances, or be of a type or be protec- 
ted so as to withstand such exposure. Non-ineta« 
Hie materials of wiring systems shall not be 
placed in contact with materials likely to cause 
chemical deterioration of the wiring systems. Such 
materials shall either be installed where they will 
not be exposed to contact with oilj creosote^ and 
similar hydrocarbons-j or be of a type designed to 
withstand such exposure. 

83*4o2 Soldering fluxes which remain acidic 
or corrosive at the completion of the soldering 
process shall not be used. 

%3S Mechanical Stresses 

So3«5cl.All conductors and cables shall, be 
adequately protected against any risk of mechani- 
cal damage to which they may be liable in normal 
conditions of service. 



45 



IS r732-lft§ 



i.3.5«2 Where cables are instaHed under 
floors or above ceilings they shall be run in sucli 
positions that they arc not liable to be damaged 
by contact with the floor or the ceiling or their 
fixings. Where the cable passes through a timber 
joint within a floor or ceiling constroction ( for 
example, under floorboards ), the cable shall be 
50 mm, measured vertically,, from the top ot 
bottom, as appropriate, of the joist, Aiteraativeiy, 
cables not protected by an earthed metallic sheath 
shall be protected by enclosure in earthed steel 
conduit securely supporteds or by equivalent 
mechanical protectioi-i sufficient to prevent pene- 
tration of the cable by nails, screws, and the 
Jike. 

B.'33.3 Where cables pass through holes in 
metalworkj precautions shall be taken to prevent 
abrasion, of the cables on any sharp edges. 

'§•3,5*4 Non-sheathed cables for fixed wiriBg 
shall be enclosed in conduit, duct, ducting or 
trunking. Such non-sheathed cables shall not be 
installed in ducts cast in-siiuin concrete where any 
part of the completed duct is form.ed by the con- 
crete or screed. 

i€33«5 Gables buried direct in the ground 
shall be of a type incorporating an arm,our or 
metal sheath, or both, or be of the PVG, insulated 
concentric type. Such cables shall be marked by 
cable covers or a suitable marking tape and be 
buried at a sufficient depth to avoid their being 
damaged by any disturbance of the ground 
reasonably likely to occur during the normal use 
of the premises. 

i J.5,6 Gabies to be installed in underground 
ducts or pipes shall be of a type incorporating a 
sheath and/or armour suitably resistant to any 
mechanical damage likely to be caused during 
drawing-in. 

B3,5J Gabies to be installed outdoors on 
walls and the like shall incorporate a sheath and/or 
armour suitably resistant to any mechanical 
damage likely to occur, or be contained in a 
conduit system or other enclosure affording ade- 
quate protection against such damage. 

83,5*8 Gables for overhead wiring between 
a building and a point of utilisation not attached 
there to ( for example, another building ) shall be 
so placed and at such a height as to be out of 
reach of any sources of mechanical damage 
reasonably to be foreseen in the normal use of the 
premises. Alternatively for spans in situations 
inaccessible to vehicular traffic, such cables may 
be installed in conduit or other enclosure afford- 
ing adequate protection against such damage. 

Note 1 — Bare or lightly insulated overhead con- 
ductors are required to be placed out of reach of persons 
and livestock, for compliance with 5.1.2,4. 

Note 2 — See Appendix B for notes on methods of 
support. 



S.3«53 Flexible cords, where they are 
exposed to risk of mechaoic*il daosage^ shall be of 
a type sheathed with rubber or PVG^ aild where 
necessary, shall also be armoured; provided that 
for domestic and similar applications where fiesci- 
bie cord.s are subject only to moderate bending 
and/or wear, unkiokable flexible cords may be 
used. . . 

B33M Braided circular twin and three- 
core flexible cords insulated with glass fibre shall 
be used only for luminaires or for other applica- 
tions where the cord is not subject to abrasion or. 
undue flexing. 

8*3,5 J 1 Flexible cords shall not be used as- 
fixed wiring/ except as permitted by iJJe5«13, 
unless contained in an enclosure affording mecha- 
nical protection . 

0J.5J2 Flexible cables or flexible cords 
shall be used for connections to portable equip- 
ment. .For the purpose of this clause an electric 
appliance of rated input exceeding 3 kW is 
cosidered not to be portable. Such -flexible cables 
or flexible cords shall be of suitable length to avoid 
undue risk of mechanical damage, 

83,5,13 Exposed lengths of flexible cable or 
flexible cord used for final connections to fixed 
equipment shall be as short as possible and. 
connected to the hxed wiring by a suitable acces- 
sory or an enclosure, by a suitable device or 
devices for overcurrent protection, isolation, and 
switching. 

8*3.5*14 Where a flexible cord supports or 
partly supports a luminaire, the maximum mass 
supported by the cord shall not exceed the appro- 
priate value indicated below: 



Nominal Cross-Sectional 

Area of Conductor 

(mm*) 


Maximum Mass 
(kg) 


05 


2 


0-75 


3 


1-0 


5 


1-5 


5-3 


25 


88 


4 


14-0 



B,3.5,15 In assessing risks of mechanicar 
damage to cables, account shall be taken of any 
mechanical strains likely to be imposed during the 
normal process of erection of the cables. 

8,3 •€ Damage by Fauna — In premises intended 
for livestock, all fixed wiring systems shall be in- 
accessible to livestock. Gables liable to attack by 
vermin shall be of a suitable type or be suitably 
protected. 
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B3J Solar Radiaiion~~Ca.hlQS and wiring systems 
installed in positions which may be exposed to 
direct sunlight shall be 'of a type resistant to 
damage by ultra-violet light. 

BAA Reference is drawn to IS : 11353-1986* 
on marking of conductors and apparatus terminals 
by colours and alphanumeric code. 

. B,5 'Frevemtmm Bf . Mutual Dfitrimeatal 
Imfiiience 

E3-I Between Low Voltage Circidis and Circmts of 
Other Categories 

8.5J«i Low voltage circuits shall be segrega- 
ted from extra-low voltage circuits. 

S3.1.2 Where an installation comprises 
circuits for telecommunication, fire-alarm or emer- 
gency lighting systems, as well as circuits operating 
at low voltage and connected, directly to a mains 
supply system, precautions shall be taken ^ in 
accordance with clauses below, to prevent electrical 
conta.ct ( and for fire-alarm circuits and emergency 
lighting circuits, physical contact ) between the 
cables of the various types of circuit. 

Note I -- Sei the definition in Section 1 for 'circuit* 
which gives details of the three categories used in 
clauses below. 

Note 2 — Where it is proposed to instal cables of 
category 1 circLiits in the same cable eociosure or duct 
as cables of a telecommunication system which may be 
coDtiectedto Hoes provided by a public telecommunica- 
tion system authority^ the approval of that authority is 
oecessary. 

Note 3 — Cables used to connect the battery 
chargers of self-coQtaiDed luminaires to the normal 
mains circuit are not considered to be emergency light- 

: ing circuits. 

8*5 J, 3 Gabies of category 1 circuits shall not 
be drawn into the same conduit, duct or ducting 
as cables of category 2 circuits^ unless the latter 
cables are insulated in accordance with the 
requirements of these clauses for the highest 
voltage present in the category I circuits. 

8«5,1,4 Gables of category 1 circuits shall 
not in any circumstances be drawn into the same 
conduit, duct or ducting as cables of category 3 
circuits. * 

83J.5 Where a common channel or trunk- 
ing is used to contain cables of category 1 and 
category 2 circuits^ all cables connected to cate» 
gory 1 circuits shall be effectively partitioned from 
the cables of the category 2 circuits or alternatively 
the latter cables shall be insulated in accordance 
vv'ith the requirements of these clauses for the 
highest voltage present in the category 1 circuits 
( see also 8,5.1 «7 ). 

8«5«1.6 Where category 3 circuits are instal- 
led in a channel or trunking containing circuits of 



'"Guide for uniform system of marking and identifica- 
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any other category, these circuits shall be segrega- 
ted from the latter by coiuinuoiis partitions such 
that the specified integrity of the category 3 
circuits is not reduced. These partitions ^hall also 
be provided at any common oudets in a trunking 
system acco.mmodating categoiy 3 circuits and cii> 
cuits of other categorieSo Where mioeral-insulatcd 
cables are used for category 3 circuits such- 
partitions are not normaliy required. Where parti- 
tions are not used, the mineral^insulattd cables 
shall be rated for eKposed»to •■touch conditions,, 

Qn5AJ In conduit^ duct^ ducting or trunking 
systemSj controls or outlets for category I and 
category 2 circuits shall not be mounted in or 
on common boxes, switchplates or blocks. ¥/here 
it becomes unavoidable the cables and connections 
of the two categories of circuit shall be partitioned 
by means of ligidly &ed screens or barriers, 

i3.LB Where cores of category 1 and cate- 
gory 2 circuits are contained in a comraoa multi- 
core cable, flexible cable or flexible cordj the cores 
of the category 2 circuits shall be insulated 
individually or collectively as a group, in accord- 
ance with the requirements of these clauses, for 
the highest voltage present in the category i 
circuits J or alternatively, shall be 'separated from 
the cores of the category 1 circuits by an earthed 
metal braid of equivalent current-carrying capa- 
city to that of the cores of the category 1 circuits. 
Where terminations of the two categories of 
circuit are mounted in or on common boxes, 
switchplates or blocks, they shall be partitioned in 
accordance with B*5»1.7 or alternatively be 
mounted on separate and distinct terminal blocks 
adequately marked to indicate their function. 

8.5A3 Cores of category 1 and category 3 
circuits shall not in any circumstances be contained 
in a common multicore cable, flexible cable or 
flexible cord, 

8.5,2 Between Electrical Services and Exposed 
Melalwork of Other Services 

%3JIA Metal sheaths and armour of all 
cables operating at low voltage, and metal 
conduits, ducts, ducting and trunking and bare 
protective conductors associated with such cables, 
which might otherwise come into fortuitous con- 
tact with other fixed metal work shall be either 
effectually segregated therefrom, or effectually 
bonded thereto. ( Reference is also invited 
to IS : 3043-1987^). 

8e5«2e2 Electrical services . shall not be 
installed in the same conduit, ducting or trunking 
as pipes or tubes of non-electricai services, for 
example air, gas, oil or M'ater, 

B3.23 No cables other than those which 
form part of lift installation and its supply feeder 
shall be run in a lift ( or hoist ) shaft. 
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M AccwsiMlity 

8 J J Jomte in Bou-fiexible cables and joints be-^ 
twcee noB-ic^b!e and flexible- cables or cords 
slmM be acctmbic for inspectioB. However^ this 
requirement shall Bot apply to ^joints: 

a) in cable buried imdcrgroundj 

b) enclosed in beiiding materials^ ^nd 

e) mad® by welding, soldering^ brazieg or 
compression mid conmimd within aii 
enclosure ( such as a box ), 

The Joints meritiootd iaitem (b)^ if iaexcosibk 
shall not be made by means of mecliaoical 
clamps. 

S J«2 InspeclioR-type eondiiit Sttiogn shall be 
so installed that they can remain acc»sible for 
such purposes as the withdrawal of existing cablo 
or the imtalllBg of additional cables^ 

$J J^ittts mud Termittmttom® 

§J7A Every conBectioa at a cable tcrmi.nation 
or joiat ahall be mccbanically and dectricaJIy 
sounds be protected against mechanical damage 
and any vibration liable to occuxj shall not impose 
any appreciable mcchaBical siraiB on the hxing of 
the coEBe€tio0j aoc! shall not caiisc any harmful 
mcchaBical damage to the cable conductor, Jomts 
in iioa-ficxible cables shall be made by soldering, 
bra^iBgj weMiog,.or mechanical clamps^ or be of 
the com^ession type. All mechaeical clamps and 
compr^sioB-type sockets shall securely retain aii 
the wires of the condactor, 

i*7«2 Terminations and joints . shall be appr0» 
priate to the si^e and type of coeductor with 
v^hich they are to be used. 

iJ3- Terminations and joints shall he suitably 
isfisulated for the voltage of the circuits in which 
tlic-f are situated, 

8/l«4 Where a tcrmioation or joint in an imu« 
lat^d conductor, other than a protective conductor 
is hot made in an accessory or liimiiiaire comply« 
ing with the appropriate Indian Standard, it shall 
be enclosed in material requisite qualities. Such 
an enclosure may be formed by part of an 
acce^ory or luminaire and a part of the buildliig 
strtic^tme. 

8.7»5 Gores of sheathed cables from which 
the sheath has been removed and non-sheathed 
cables at the terminations of conduit, ducting or 
trunkiog shall be enclosed as specified above. 
Alternatively the enclosure may be a. bos comply- 
ing with appropriate Indian Standard. 

8,7,6 Terminations of mineral- insulated 
cables shall be provided with sleeves having a 
temperature rating similar to that of the seals. 

BcU Gable glands shall securely retain with- 
out damage the outer sheath or armour of the 
cables. 



8J«8 Appropriate cable coupcrs $hall be med 
for connecting together lengths of flexible cable or- 
flexible cord. 

$JS Ends of lengths of conduit shall be free 
from burrsg and where they terminate at boKO^ 
trunking and accessories not fitted with spout 
cntriesj^ shall be treated so as to obviate damage- .. 
to cables. 

S*7 JJ Substantia! boxes of ample capacity shall, 
be provided at . every junction involving a cable 
cennection in a conduit system.. 

BJM Every outlet for cables from a duct 
system or ducting ^ystem^ every joint in such a 
s'p^tQm^ and every joint between such a system and 
another type of duct^ ductings or conduit,, shall be 
formed so that the joints are mechanically soimd 
aad thai the cables drawn in are not liable to 
suffer damage. 

tJ Fire Bmrrl®re — Where cables^ conduits, 
ducu^ ducting or trunking pass through fire- 
FCJiBtant itructural ekmcots luch as floors and 
walls designated as firebaiTlerSj the opening made- 
shall be sealed according to the appropriate degree 
of fire resistance. In addition^ where cables^ 
conduits or conductors are installed in chanoels^ 
ductSj diictiiigj, truoMng or shafts which pass, 
through such ekments,^ suitable internal fire- 
resistant barriers ghall be prQvided to prevent the 
spread of fee. 

B3 Smppmvtn, Mtmdm mmd Space Wm€t&xu 

8JJ Supports 

B3J.«1 Every cable and conductor used as^ 
fixed wiring shall be supported in such a way that 
it is not exposed to undue mechanical strain and 
so that there is no appreciable mechanical strain 
on the ten-ninatioos of the conductors, account. 
being taken of mechanical strain imposed by the 
supported mass of the cable or conductor itself. 

8e§J*2 All conduit, ducting and trunking- 
shall be properly supported and of a type suitable 
for any risk of mechanical damage to which they 
may be liable in normal conditions of service or 

adequately protected against such damage. 

BS.lBmds 

B3»2A The internal radius of every bend in 
a non-fiexible cable such as not to cause damage 
to the cable. 

@.i,2.2 The use of solid ( non-inspection ) 
conduit elbows or tees shall be restricted to: 

— locations at the ends of conduits imme* 
diately behind a luminaire, outlet bos or 
conduit fitting of the inspection type; and 

— one solid elbow located at a position not 
more than 500 mm from a readily accessi- 
ble outlet box in a conduit run not exceed- 
ing 10 m between two outlet points 
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provided ■ that all other beads on the caadpi t 
run are not more than the equlvakst of 
one riglit aagk. 

i3«2e3 Trie radius of every conduit bend 
shall be such as to allow compliaace with BS^l.l 
for bends in cables aad^ in any evenly the imier 
radius of the bend shall be not less tha:o 2 '5 times 
tiie outside diameter of the c-onduit . 

i3«2.i Every bcuci ia a dosed duct or duct- 
ing shall be of an iimtt radius allowing compliaoce 
with 83.2.1. 

iJoS Space Faciors—Tht number of cable 
drawn iato, or laid in^ aii . enciosnr-e of a wiring 
system shall be, such that no damage m caused to 
the cable or to the enclosiire during iheir iastalla- 
tion. 

S. SWITCHSEAE 

BMA Wliere an item ©f swilclagear is irec|iiired 
by this code to disconnect ail live amdkclors of a 
circuit, it shall be of a type such that the neutral 
conductor cannot be disconiiecteci before the 
phase coEidtictors and is reconnected at the same 
time as or before the phase conductors. 

§*©,2 Single »pole switchgear shall not "be 
connected in the neutral condactor of TN or TT 
systems, 

9 J*3 Every fuse and circuit breaker shall be 
selected for a voltage not less than the maximum 
voltage difference ( rms value^- for ac ) 'which 
normally develops under fault conditions. 

f J Bfsvie®^ for Fr©te€ti©a Agaia^t Electric 
Sfe©€k ( see mko Section 3 ®f IS i Si43-l§i7^ ) 

9o.Ll Overcurrsni Protective Devicis 

§.1«1«1 For TN and TT systems, eveiy* over- 
current protective device which is to be ilzt-I t^^Iso 
for protection against electric shock { indirect 
contact ) shall be selected so that its operating 
time is: 

a) appropriate to the value of fault current 
that would How in the event of a fault of 
negligible impedance between a phase 
conductor and exposed conductive parts, so 
that the permissible final temperature of 
the related protective conductor is not 
exceeded; and 

b) appropriate to compliance with the require* 
ments of 5.L3J(a)(iii), 

NoTS — » The operating time of an overcurrent 
protective device used in thh way depends upon the 
value of the fault loop impedance whichj in TT system 
may be liable to considerable change with time, for 
example with seasonal variations, lo the absence of 
reliable information in this respect protectioB against 
electric shock in TT systems is preferably to be provi- 
ded by meaas other thao the overcurrent protective 
devices. The use of residual current devices is a 
preferred alternative. 



«JJ.2 Wm -TT systems^ ^h^t m^ed 
c-ondumive parM are coano^d fe^tter -and m^^ 
current protective devices are to bemused io provide 
protection, agaiost electric shock in the -event of a 
second tmil% the req"aircme.et3 for the protective 
dcviC€B are similar to tli©s€ -for TN systems as 
specified in S j'.IJ-o ' 

§J.1«S The overcurrent protective devices 
sliail coeform to^the relevant ladiaE Standards. 

S.l^i^l Wfiee semi-enclosed fuse units are 
. usad for overcurreiit protectioUg the nominal 
ciirrerit rating of the circuit beiiig protected to be 
iEdicated. adjaceet to the fiiie, 

SJ.2 EMsidml Current Dmm 

BjS.l Eesidiial current devices shall Be 
capable of discomiectiiig ail tlic ph.ase coad^actors 
©I the circuit. 

§ J/2«2 The residual operatiag current of 
tlie protective device shall a^iBply wiili the 
requirements of SJs3J(a)(v) a^ appropriate to 
the type of system earthiog (sielS f 30434987*). 
Where the chai'acteristici' .of ite current-mi ng 
equipment to be/siipplied can be determiiied, it 
stiall be verified that the vectorial sum of the 
leakage currents .on the part of the installation 
situated on the load side of the device; and the 
vectorial sum of the leakage cnrrcnts \io Eormal 
sendee of the various items of equipment supplied 
by that part of the installation shall be Jess than 
one half the nominal residual operating current of 
the device. For TT and IT systems^ allowance 
shall be made for any likely variation of earthing 
resistance with time^ for examples with seasonal 
variations* 

Note — For large installatioBj sub-division of the 
earthing arraogements is likely to be necessary because 
of the magnitude of the total inherent leakage of the 
cables and other equipment. 

9 A. 23 Where operation of a residual 
. current device relies upon a separate auxiliary 
supply external to the device, then either: 

a) the device shall be of a type that will 
operate automatically in case of faihire of 
the auxiliary supply, or 

b) the device shall incorporate, or be provided 
withj a supply which shall be available 
automatically upon failure of the auxiliary 
supply. 

9ol«2.4 Residual current device shall be 
located outside the magnetic field of other equip- 
ment, unless it is verified that their operation will 
not be impaired thereby. 

9Jc2„5 Where a residual current device for 
protection against indirect contact is used with> 
but separately from, overcurrent protective devices,, 
it shall be verified that the residual current 
operated device is capable of withstanding, with- 
out damage, tlie thermal and mechanical stresses 
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to wMdi St k Mfeely i@ te lubjed^ in cas€ ©f a 
short ckcuit ©ccMixiag @ii the load lidc @f the 
poiot at whi^ it m imtolicd^ 

NoTK — The iSresses meoilosieci li@r@ depend upo® 
the pf c^pecii^e ihort-circuit current zt the potat wb©re 
the residual current device is installed, and the operat- 
isg cbmrmctemtics of the device providing ^hort-csrcull 
proteciioo, 

9,2 I®®Mlmti@M MomltursMg De¥i®« ~ Under 
consideration, 

f ,3 Devices for Fr®t®€tmm Agminst 0¥ef^ 

Betweem ¥mri@iig De^€©s — Under considera* 
tion. 

9 A Mmlmimg mm& EwitcMng DevieaB 

BAA Gimrd — Isolating aad switching devico 
%\m\\ comply with the appropriate requiremenii of 
the following clauses, A common device may be 
used for more than one of these functions if the 
appropriate requirement for each function are 
met. 

BAS Dmkesfm ImlMim 

BAo%l Device! for isolation shall effectively 
disconnect all live supply conductors from the 

circuit concerned, 

f b4«2«2 The i^Iating distances between 
contacts or other means of isolation when in open 
position shall be not less than thme specified for 
isolators. 

S JX3 Semiconductor devices shall not be 
used as ^olators. 

§,4*2,4 The position of the contacts or other 
means of isolation shall be either externally visible 
or clearly and reliably indicated. An indication of 
the isolated position shall occur only when the 
specified isolating distance has been attained in 
each pole. 

§«4«2«5 Devices for isolation shall be selected 
and/ or installed in such a way as to prevent 
unintentional reclosorc. 

Note — Such reclosure might be cau@@d, for 
example, by mech&Bical shock sua vibration. 

Provision shall be made for securing off-load 
devices for isolation against inadvertent and 
unauthorised operation. 

NoTB — This pFovislon may be achiev«^d by locat- 
ing the oH'-load device in a lockable space or enclosure 
accessible only to skilled persons, or by padlocking. 
Alternatively, the off-load device may be interlocked 
with a load-breaking device. 

9.4.2«6 Isolation shall be achieved preferably 
by the use of a multipole device cutting off all 
poles of the supply or, alternatively, by the use of 
single-pole devices which arc situated adjacent to 
each other. This requirement does not apply to 
neutral links in TN-S systems. 



§.4J Bmkis jw SmkMng Off for Mmkmkal 
Mmnimame 

§.C3«1 Devices for switching off for mecba- 
aical maintenance shall be inserted where practi« 
cable in the main supply circuit. Alternatively, 
such devices may be inseirfed in the control circuit 
provided that supplementary precautions are ■ 
taken to provide a degree of safety equivalent to 
that of Interruption of the ' main supplyj for 
example where such an arrangement is specified 
in the appropriate Indian Standard, 

9AS^ D^ticcs for switching off for mecha- 
nical maintenance of or control switches for such 
devices shall be manually initiated and shall have 
an externally visible contact gap or a clearly and 
reliably indicated OFF or OPEN position. Indi- 
cation of that position shall occur only when the 
OFF or OPEN position on each pole has been 
attain ed, 

9A33 Devices for switching off for mecha- 
nical maintenance shall be selected aod/or installed 
in such a way as to prevent unintentional 

reclosure. 

Note — Such reclosure might be caused, for exam- 
ple, by mechanical shcKik aad vibration. 

§*4*3o4 Where switches are used as devices 
for switching off for mechanical maintensmce, 
they shall be capable of cutting off the full ■ 'Ibad 
current of the relevant part of the installation. 

Si»4,4 Devices for Emergency Switching 

BAA J, Means of internipting the supply for 
the purpose of emergency shall be capable of 
cutting off the full load current of the relevant 
part of the inst^lation. Where appropriate, due 
account shall be taken of stalled motor conditions. 

9AA3, Means for emergency switching shall 
consist of; 

— a single switching device directly cutting off 
the incoming supply, or 

— a combination of several items of equip- 
ment operated by one initiation only and 
resulting in the removal of the hazard by 
cutting off the appropriate supply; emer- 
gency stopping may Include the retention 
of supply for dcctric breaking facilities. 

Plugs and socket outlets shall not be used for 
emergency switching, 

9AAA Devices for emergency switching 
shall be, where practicablej manually operated, 
directly interrupting the main circuit. Devices such 
as circuit-breakers and contractors operated by 
remote control shall open on de-energisation of 
the coils, or other techniques of suitable reliability 
shall be employed. 
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9AAA The operating means ( such as 
handles and push buttons ) for devices for emer- 
gency switching shall be clearly identifiable and 
preferably coloured red. They shall be installed in 
a readily accessible position where the hazard 
might occur and, where appropriate; at any addi- 
tional remote position from which the device for 
emergency switching may need to be operated. 

9,4*4«5 The operating means of the device 
for emergency switching shall be of the latching 
type or capable of being restrained in the OFF or 
STOP position. A device in which the operating 
means automatically reset is permitted where b^th 
the operating means and the means of re -energis- 
ing are under the control of one and the same 
person. The release of the emergency switching 
device shall not re-energise the equipment 
concerned J unless an appropriate warning that the 
equipment may restart automatically is clearly 
indicated. 

9AA^^ Every fireman's emergency switch 
provided for compliance with 5S3 shall: 

a) be coloured red and have fixed on or near 
it a nameplate marked with the words 
^FlUEMAN'S SWITCH', the plate being 
the minimum size 150 X 100 mniy in 
lettering easily legible from a distance 
appropriate to the site conditions^ but not 
less than 13 mm high; 

b) have its ON and OFF positions clearly 
indicated by lettering legible to a person 
standing on the ground at the intended 
site, and the OFF position shall be at the 
top; and 

c) preferably, be provided with a lock or 
catch to prevent the switch being inadver- 
tently returned to the ON position, 

NoTS — It is desitskbie that the nameplate mentio- 
ned in (a) above be marked also with the name of the 
company which installed or which m&iu:J.3s ( if 
dilferem ) the installation concerned. 

9 A3 Devices for Functional Switching 

§•4*5.1 Plugs aBd socket outlets of rating not 
^^ceeding 16 A may be used as switching devices 
but not for emergency switching {$€$ also 0.4.4,2). 
A plug and socket outlet of rating exceeding 16 A 
aCj may be used bb a switching device ( other than 
an emergency switching device ) where the plug 
and socket outlet has a breaking capacity appro- 
priate to the use intended. Plugs and socket 
outlets of rating exceeding 16 A sh^i not be used 
as switching devices for dc circuity. 

BA^Ji Every switch for discha'Fge lighting 
circuit shall be designed and marked for such 
purposes^ Alternativelys it shall have a nominal 
current not less than twice the total steady current 
which it if required to carry or^ if used to control 
both filament lighting and discharge lightings shall 
have a nominal current not less than the sum of 
the current of the filament lamps and twice the 
total steady current of the discharge lamps. 



10. EARTHING ARRANGEMENT ANB 

PROTECTIVE CONDUCTORS ( see IS i 
3043«19e7'^ ) 

11- SUPPLIES FOR SAFETY SERVICES 
ILl General 

ILLl For safety services, a source of supply 
shall be selected which will maintain a supply for 
adequate duration. 

1L1,2 For safety services required to operate 
in fire conditionsj all equipment shall be provided, 
either by construction or by erection , with protec- 
tion providing fire resistance of adequate 
duration. 

lLle3 Protective measures against indirect 
contact without automatic disconnection at the 
first fault are preferred. In IT systems, continuous 
insulation monitoring devices shall be provided 
which give an audible and visible indication of a 
first fault. 

11«2 Sources 

Note — Starter-type batteries for vehicles will 
geoeraUy not fulfil the requirements for sources for 
safety services. 

1L2.1 Sources for safety services shall be 
installed as fixed equipment and in such a manner 
that they cannot be adversely affected^ by failure 
of the normal source. 

ilo2o2 Sources for safety services shall be placed 
in a suitable location and be accessible only lo 
skilled or instructed persons. 

11»2*3 A single source for safety services shall 
not be used for other purposes. However, where 
more than one source is available, such sources 
may supply standby systems provided that, in the 
event of failure of one source, the energy remain- 
ing available u'ill be sufficient for the starting and 
operation of all safety services; this generally 
necessitates the automatic off-loading of equipment 
not providing safety services. 

11.2A Glauses ll.aJ to 11.2.3 do not apply to 
equipment individually supplied by self-contained 
batteries; 

11«3 Circuits 

1L3J Circuits of safety services shall be inde- 
pendent of other circuit. 

Note — This means that an electrical fsult or any 
InierventioB or modificatioo in one system will not 
effect the correct functioning of the other. This may 
necessitate separation by fire-resistant materials or use 
of different routes or eaciosures. 

11*3*2 Circuits of safety services shall not pass 
through locations exposed to fire risk unless the 
wiring systems used are fire resistant. 

NoT^ — Wljere practicable the passage of circuits 
throiigfk locations presenting to a fire risk or explosion 
risk should be avoided. 
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11«3.3 The protectioD against overload may be 
omit led. 

USA Ovcrcurrem protective device shall be 
selected and erected so as to avoid an overcurreol 
in one circuit imparing, the correct operation of 
other circuits of safety services. 

llo3«5 Switcbgear and controlgcaTy except 
alarm devices/ shall be clearly kleetified and 
grouped in locatioBS accessible aniy to. skilled or 
instructed persons. Alarm devices shall b& clearly 
identified, 

ll«4 Utilisati®!! Equipment— In, eqmpmeBl 
supplied by tv/o different circuits^ a la iilt occiirrmg 
in one circuit shall not impair the protcctioa 
against electric sliock nor the correct operatieii of 
the other circuit. Such equipment shall be selec- 
ted to the protective coradiictors of both circuits^ 
if necessary, 

113 Special Reqmir€meiit® for Safety Service 
Mrnvimg S#ar©€S M®l GmpaMe @f Operstiott 
Im Parmlel 



IL5J Precautions saal! be takcK to prevent 
the paralleling of the mutcm, for esaro^plcj by 
mechanical interlockiBg. 

1L5«2 The requiremesitg of these ciausei for 
protection Bgakm short circuit and indirect 
contact shall be met for each source, 

il.i Sf eclal M.^qume^mmm for Smfetif 
Sert^eeg Ha^isg Bmmw€€M Gspmlile mi Operm- 
tmm im FsrsIM 

MM J. Th© rccfaircmeBti of the^e clauses for 
protection against short cis-^iiit and againsi 
indirect contact sliall be met whethcf' the ioitalJa- 
tloB is supplied by eithei- of tht two sources or by 
both in parallei 

llo 7 Specific Umidm^m for IiiJMd«l 
E^Mip^^at — For ipecific guidelines for indivi- 
dual equipmcBt^ fittings amd acceisories, rcfoesce 
is invited to Ap|«iidice§ C and B. 



SECTIONS IMSPiCTIOl AlBTESTIl© 



12. IWTIAL IHSFECTION AMB TESTIMG 

12J General 

12 J. 1 Every installation sballj on compktiosx 
and before being energised^ be inspected aad 
tested in accordance with the requiremeBts of thii 
sectioB to verify 5 as fax as practicable^ that the 
reqiurements of these clauses have been met. 

The methods of test shall be such that no 
danger to persons or property or damage to 
equipment can ^ --- -r .. 

defective. 



occur even if the circuit tested Is 



1.Z2 ¥is®al Ifflspecd^ii 

I2,2J A visual, iospectioo shall be made to 
verify that the installed electrical equipment is: 

— 10 compliance with the applicable IndiaB 
Standards ( this may be ascertained by 
mark or by certifi cation furnished by the 
installer or by the manufacturer )^ 

— correctly selected and erected in accord- 
aoce with, this code, and . 

-—^not visibly damaged so as to ioipair safety. 

Not® — Appendix E lists the principal features of 
ao installation %o be visually inspected ia order to 
verify compliaoee with this code. 

12*S Testimg 

12*3 J General — The following items, where 
relevant, shall be tested in the sequence iBdicated. 
Standard methods of testing, in respect of some of 
the following clauses of this section, ^re given in 



Appendix G^ the use of other methods Is uot pre» 
diided provided that they give bo less efiectiYe 
results: 

a) Gostmmity of ring Una! circuit condectori, 

b) Gootmuity of pr0tccti¥e conductors^ iiic!iid« 
-ing main arid rapplementary eqiiipotential 

boodiags, 

c) Earth electrode resistaiace^ 

d) lesulatioii resistance, 

e) iMulati-oa of site-built assemblies^ 

f ) Protection by electrical separation^ 

g) Protection by barriers or enclosurci provi- 
ded during erectloBj 

h) losuktioE of non-conductiBg fioori and 
walk^ 

j) Polarity, 

k) Earth fault loop impedance, 

m) Operation of residual current devices aud 
fault-voltage operated protective devices. 

In the event of any test indicating failure to 
comply^ that test and those preceding, the resulti 
of which may have been influenced by the fault 
indicated, shall be repeated after the fault has 

been rectified. 

123.2 Coniinuity of Ring Fiml.Circmi C^a- 
duciors — A test shall be made to verify the coiS" 
tinuity of all conductors ( including the protec- 
tive conductor ) of every ring final circuit. 
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12Jc3 Coniinuiiy of Protectm Conduciot —• Every 
protective conductor shall be separately tested ^o 
verify that it is electrically sound and correctly 
connected. This test shall inckde all conductors 
and any extraneous conductive parts used for 
equipotentiai bonding* 

12,3.4 Earth Electrode Resistance — Where it is 
necessary to measure the resistance of an earth 
electrode, the test method described in IS : 3043- 
1987^ shall be used. 

12.3-5 Insulation Resistance 

12,3«5«1 The tests described below shall be 
made before the instaliaiion is permanently con- 
nected to the supply. For these tests large installa* 
tions may be divided ioto groups of outlets, each 
containing not less than 50 outlets. For the pur- 
poses of this code the term * outlet' includes every 
point and every switch except that a socket 
outlet, appliance or luminaire incorporating a 
switch is regarded as one outlet. The test voltage 
for insulation resistance measurement shall be: 



for extra low voltage 
circuits 

for 250»500 V circuits 

for circuits above 500 V 



— Up to 250»500 V 

— 1 000 V 

— 2-5 kV 

12«3*5,2 When measured with all fuse links 
in place, all switches ( including, if practicable, 
the main switch ) closed and, except for TN-C 
systems, all poles or phases of the wiring electri« 
cally connected together, the insulation resistance 
to earth shall be not less than 1 megohm, 

12.33,3 When measured between all the 
conductors connected to any one phase or pole of 
the supply and, in turn, all conductors connected 
to each other phase or pole, the insulation resis- 
tance shall be not less than 1 megohm. Wherever 
practicable, so that all parts of the wiring may be 
tested, all lamps shall be removed and all current- 
using equipment shall be disconnected and all 
local switches controlling such lamps or other 
equipment shall be closed. Where the removal of 
lamps and/or the disconnection of current-using 
equipment is impracticable, the local switches 
controlling such lamps and/ or equipment shall be 
open. Particular attention shall be given to the 
presence of electronic devices connected in the 
installation and such devices shall be isolated so 
that they are not damaged by the test voltage. 

l2«3«5o4 Where equipment is disconnected 
for the tests prescribed above, and the equipment 
has exposed conductive parts required by these 
clauses to be connected to protective conductors, 
the insulation resistance between the exposed 
conductive parts and all live parts of the equip- 
ment shall be measured separately and shall com- 
ply with the requirements of the appropriate 
Indian Standard the insulation resistance shall be 
not less than 5 megohm. 



*Gode of practice for earthing {first revision) . 



12«3»6 Insulation ofStti^Built Assimblies 

12»3,6*1 Where protection against direct 
contact is intended to be afforded by insulation 
applied to live parts during erection in accord« 
ance with 5«1*2*1 (a), it shall be verified that the 
insulation is capable of withstanding, without 
breakdown or flashover, an applied test voltage 
equivalent to that specified in the Indian Stan« 
dard for similar factory-built equipment. 

12,3«6,2 Where protection against indirect 
contact is provided by supplementary insulation 
applied to equipment during erection in accord- 
ance with 5J«3.2, it shall be verified by test: 

— that the insulating enclosure affords a 
degree of protection not less than IP2X, 
and 

— that the insulating enclosure is capable of 
withstanding, without breakdown or flash- 
over, an applied test voltage equivalent to 
that specified in the Indian Standard for 
similar factory built-equipment. 

12»3»7 Electrical Separation of Circuits'^ Whcrt 
protection against electric shock is provided by 
safety extra-low voltage or by electrical separa- 
tion, the electrical separation of the separated 
circuits shall be Inspected and/or tested. 

Where the source of the separated circuit is 
other than a safety isolating transformer or a 
source independent of a higher voltage circuit, it 
shall be verified that th^ source provides a degree 
of safety equivalent to that of a safety isolating 
transformer, if necessary by performing the appli- 
cable tests of insulation resistance and electric 
strength. 

It shall also be verified that the live parts of 
equipment of the separated circuit, other than 
cables, have a degree of electrical separation 
from other circuits not less than that between the 
input and output windings of a safety isolating 
transformer, if necessary by performing the app- 
licable tests of insulation resistance and electric 
strength. 

I2s3.8 Protection Against Direct Contact by Barriers 
or Enclosures Provided During Erection — - Where 
protection against direct contact is intended to 
be afforded by barriers or enclosures provided 
during erection in accordance with 5«1«2»2, it 
shall be verified by test that the enclosures or 
barriers afford a degree of protection not less than 
IP2X or IP4X as appropriate. 

I2e3,9 Insulation of Non-conducting Floors and 
Walts — Where protection against indirect con- 
tact is to be provided by a non-conducting loca- 
tion the resistance of the floors and walls of the 
location to the main protective conductor of the 
installation shall be measured at not less than 
three points on each relevant surface one of which 
shall be not less than I m and not more than 
1-2 m from any extraneous conductive parts, it 
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shall be able to withstand a test voltage of at least 
2 kV, and shall not pass a leakage current exceed- 
ing 1 niA in normal conditions of use, 

12,3,10 Polarity — A test of polarity shall be 
made and it shall be verified that all fuses and 
single-pole control devices are connected in the 
phase conductor only, that centre-contact 
bayonet and Edison-type screw lampholders in 
circuits having an earthed neutral conductofj 
have their outer or screwed contacts connected to 
that conductor, and that wiring has been 
correctly connected to socket outlets. 

12.3d 1 Earth Fault Loop Impedance — Where 
protective measures are used which require a 
knowledge of earth fault loop impedance^ the 



relevant ioipedance shall be measured, or deter- 
mined by an equally effective method. 

I2»3^12 Operation of Residual Current Operated 
and Fault- Voltage Operated Protective Devices • — 
Where protection against indirect contact is to be 
provided by a residual current device or a fault- 
voltage operated protective device, its effecti« 
veoess shall be verified by a test simulating an 
appropriate fault condition and independent of 
any test facility incorporated in the device. 

13. ALTEEATIOMS TO INSTALLATIONS 

13*1 In case of an alteration to an existing ins- 
tallation, it shall be verified that the installation 
after the alteration complies with this code and 
does not impair the safety of the existing installa- 
tion. 



APPENDIX A 

( Clause 8.1J. I ) 

TYPES OF WIRING SYSTEMS AND THEIR SELECTION 



Note — Other types of wiring systems, not covered 
in this Appendixj may be used provided they comply 
with the genera! rules of this code, 

A-1. The method of installation of a wiring system 
in relation to the type of conductor cable used 
shall be in accordance with Table 2. 



A-2« The method of installation of a wiring system 
in relation to the situation concerned shall be in 
accordance with Table 3. 



A-3e Examples of wiring 
in Tables 2, 3 and 4. 



systems are shown 



TABLE 2 SELECTION OF WIRING SYSTEMS IN RELATION TO GONBUCT0RS 

( CUuse A-3 ) 



Conductors and 
Cablkb 








Method of Ik 


rSTALLATlON 








Without 
Fixing 


Clipped 
Direct 


Conduit 


Gable 

Trunking 

(Including 

Skirting 

Trunking, 

Flush 

Floor 

Trunking) 


Gable 
Ducting 


Cable 
Ladder, 
Gable 
Tray, 
Cable 
Brackets 


On' 
Insulators 


Support 
Wire 


(1) 


(2) 


(3) 


(4) 


(3) 


(^) 


(7) 


(8) 


(9> 


Bare conductors 


X 


X 


X 


X 


X 


X 


V 


X 


Insulated conductors 


X 


X 


V 


V 


V' 


X 


V 


X 


Sheathed cables 
(including armour- 
ed and mineral 
insulated) 


















Multi-core 


V 


V 


V 


V 


V 


V 


— 


V 


Single-core 


— 


V 


V 


V 


V 


V 


— 


V 


Key 


















V * Permitted 
















X : Not permitted 
















— : Not applicable, or 


not normally 


used in pra 


ctice 
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TABLE S EmsCinOM ^ W«iMa reSTEMS W- mHATIOM TO ©ITOATIOM 

( Clmm A'3 ) 



SiTUATIOKS 








Method 


Ot ImTAI^ATtOm 












Witbom 

FkiBg 


Clipped 

Direct 


Conduit 


Cmble 

Troisking 

(l^cliidsBg 

Sksrfiag 

FluA 

Floor 

TruBkliag) 


Cable 
Ducting 


Ladder, 

Gable 

Tmy, 

Ckbk . 
Brackets 


lusolmtofi 


Siippcsrt 
Wire 


(1) 




(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


Building voids 




21, 25, 73, 
74 


•— 


22,73,74 


X 


23 


12, 13, 14, 
15, 16 


X 


X 


Gable channel 




43 


43 


41,42 


— 


■^ 


12, 13, 14, 
15, 16 


X 


X 


Embedded iia ground 


62,63 


.-« 


61 


X 


61 


„„ 


X 


X 


Embedded 


in 


52, 53 


51 


1,2,5 


33 


24 


— 


X 


X 


structure 




















Surface mounted 




K 


U 


3 


31,32,71, 

72 


4 


12,13,14, 
15,16 


IS 


X 


Overhead 




X 


X 


— 


34 


X 


12,13,14, 
15,16 


18 


17 


Immersed 




81 


81 


— 


K 


— 


— 


X 


X 


K.y 




















Numbers : 


Permitted ( Number refers to Table 4 ) 












X c 


Not permitted 
















— : 


Not applicable ©r not aorsnall^ 


' used in practic©. 













TABLE 4 EXAMPLES Of WIKING SYSTEMS 
( Clmse A-3 ) 

NoTB — The illustrstioM ute not intended to depict sctumi product or mstailatioii practice but are judicative 

of the method described. 



Example 



Dbsobiftioh 



Rsf 




ROOM 



ROOM 



Insulated conductors in conduits in insulating 
walti 



Multicore cables in conduits in insulating walls 



Insulated conductors in conduits on a wall 



( Coniinusd 



$s 
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TABLE 4 EXAMPLES OF WIRIl€ai¥SimiS—.C#fl<*^ 
Example Dbscbiptioh 



Ref' 



y 



Insulated conductors in cable dueling on a wall 




Insulmted cooductors in conduit in masonry 



mmmi 



Sheathed and/or armoured cables and mineral insuh 
ted cables on or spaced from a wall or ceiling 



II 



On unperf orated trays 



12 



On perforated trays 



13 




On brackets 



14 



^ 



On cleats 



15 




On ladder 



16 





Sheathed single core or multicore cables suspended 
from or incorporating a support wire 



17 



( Coniiuued ) 



36 
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TABLE 4 EXAMPLES OF WIRING SYSTEMS - Contd 
Example Dksceiption 



^ 



Bare or iosuSated conductors on insulators 



Ref 



18 




Sheathed single core or muhicore cables in building 
voids 



21 



'yUdZZjLZjU. 



\ 




/yYTY-ZTTT 



/ 
/ 
/ 
/ 
/ 
/ 
/ 



Insulated conductors in conduit in building voids 



22 



^JJLIJL£JJLL£J./.ZJ^ 






^fy-fyYTT-^p^TTryi 



Insulated conductors In cable ducting in building 
voids 



23 



^j(-caj^.u^Mcz,u^ 



^^ mm ^^ 



Insulated conductors In cable ducting in masonry 



24 




Sheathed single core or multicore cables: 

a) in ceiling void, and 

b) in suspended floor 



25 



lasulated conductors in cable irunkiog on a wall: 

a) Rue horizontally 



31 



^^{^^^^M' 



au 



h) Run vertically 



32 






c) Iniukled coaductors in fimh cable- trucking 33 

( Centinmd ) 
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TABLE 4 EXAMPLES OF WIEIMG SYSTEMS — O^l^ 



d) lasulated conductort m suspended 

tnjsnking 




cabla 



RSF 



34 




e) Insulated conductors m conduits in enclosed 
cable chaaoels, run horisoDtally or vertically 



41 




f) lasulated conductors m conduits m ventilmted 
cable cbanneli in Sow 



42 




g) Sheathed siiigl®«core @r multi<©r@ cables m 
open or ventilated cmbl@ channels run hori- 
zontally or verticmlly 



4S 




ROOM 



Sheathed multi-core cables direct la iniulaling walls 



Sheathed single-cor© or multa^cor® cables direct in 

mmsonry wiihoul added m®chskwkM protection 



51 



52 




Sheathed single-core or muiti-eor© csbles direct in 
masonry — with added meclmiilcij protection. 



53 



( C^niinmd ) 



58 



Mzni^ mm 



TABLE 4 EXAMPLES Of WIEIMG SYSTEMS - Cmid 



Example 



'Dmsc&iBTion 



Ref 



^?r:!r?r:^?!^T?^c3TS! 




^Klf is t<i-y. ■> .'\i.T;'f'.^^ ,;t^!'.' .' 'l^'x < 




Sheathed siagle-cofe or multi-cote cables in coodusts 
or cable d acting in the ground 



61 



r:^^^:•!vy■■V^^v■';■r^V^^ h ' ^* ^ 




■ .. ■ .. w T^ . • . ^ 'r'.^"' 



Sheathed siagle-core or multi*core cables io the ground 
without added mechanical protectioo 



62 



?^^^Wy7^17nf^^T7T*?v;?^ 



^^e^m^^^Mm^ii 



;H|>^^;^?" 



Sheathed single-core of multi-core cables in the 
ground with added mechatsicai protectioo 



63 



it. 






>77777777Z^ 



Insulated cooducton run in mouldings 



71 



^ 



c 
c 



"^^^TTTTP. 



Insulated conductors in skirting trunking 



72 




Insulated conductors in conduits or sheathed single 
core of multicore cables in architraves 



73 



{^-Conlinxiid 



59 
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TABLE 4 EXAMPLES OF WIRING SYSTEMS — C^ld/ 

EsAMFL® DeSCBIFTION 



R®F 




Insulated conductors in conduits or sheathed single- 
core or multi-core cables in window frame 



74 




Sheathed cables immersed In water 



APPENDIX B 
( Clause 8 3.5.8 ) 

METHODS OF INTERNAL WIRING 



B-L CLEATED WIRING SYSTEM 

B-Ll General — This system shall not be 
employed for wiring on damp walls or ceiling. 

B»L2 Accessibility — All clcated wiring shall 
be run, as far as practicable, so as to be visible 
except in positions where they would be liable to 
mechanical injury and where they are less than 
1 -5 m above the floor, in which cases they shall be 
adequately protected. 

B-l»3 Type® ®f Cables — Vulcanized rubber 
insulated cables; plastic ( PVG and polyethylene ) 
insulated cables, braided or unbraided; and any 
other approved insulated cables shall be used 
without any further protection. 

B-1,4 Cleat® — All cleats shall consist of two 
parts, a base piece and a cap. A special pattern of 
cleat may be used, if necessary, where conductors 
pass round corners, so that there may be no risk 
of the coriductors touching the wall owing to the 
sagging or stretching. Cleats shall be fixed at 
distances not greater than 60 cm apart and at 
regular intervals. 

B-1.5 Where cleated wiring is laid along iron 
joist or any metal, spacing between such metal 
and porcelain cleats shall be inserted either with 
varnished wood fillet or varnished wood clamp 
securely fixed as would be approved so as to 
prevent conductors coming in contact with such 
metal along which they arc passing, 

B»!.6 Fi^isig of Cleats 

B-l.6.1 In ordinary cases, cleats shall be 
attached to plugs arranged in a suitable manner. 



B-l.6.2 Where practicable the same method 
shall be adopted in the cases of stone walls, but 
when owing to irregular coursing or other reasons 
it is impracticable to fix the cleats in a regular and 
workman like manner, a wood batten shall be 
provided and fixed with not less than one plug per 
I'25 m run. The batten shall be of seasoned teak 
or other suitable seasoned hardwood 2 cm thick 
and 2*5 cm wider than the cleat used, it shall be 
chamfered on the edges, wrought all over and 
varnished with two coats of vainish conforming 
to IS : 347-1975* or painted as may be required. 

B»L7 Distance Between Wires — For voltages 
up to 250 volts, cleats shall be of such dimensions 
that in the case of branch loads, conductors shall 
not be less than 25 cm apart centre to centre and 
in the case of submains not less than 4 cm apart 
centre to centre, provided that this shall not 
apply, if the cable used is twin-core. Care shall be 
taken in selecting size of cleats particularly for 
branch distribution wiring where two-way and 
three-way porcelain cleats are essential, and the 
difference in size shall be reasonable. Care shall 
also be taken that grooves of porcelain cleats do 
not compress the insulation nor be too wide for a 
very loose fit Under no circumstances two wires 
shall be placed in one groove of porcelain cleats. 

Bol.8 Croislug of Gondisctors 

B«l«8.1 Where cleated conductors cross each 
other they shall be separated by an insulating 
bridging piece, which will rigidly maintain a 
distance of at least 1*3 cm between the conductors 
except when the cable used is twin-core. 



^SpecificatsOB fos* varnish, shellac, for general purposes 
(firsirevisUn), 
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B-l.i.2 In open ty^ wiring, joint cut-outs 
or fuse or fuse ctit-outs shall not be inserted for 
any purpose^ but where joints are required for 
connecting bifurcating wires, junction boxes of 
wooden or other insulating material v/itli porcelain 
connectors inside shall be used, 

B«13 Fr&te€tmm Hear Floor 

B»l*9*l No dented wiring skall be left unpro* 
tected lip to 1'5 m abo%^e ioor level* When 
brought through the floor it shall be enclosed in 
conduit in the manner specified in B*23, 

B-U«2 As far as possible^ no open type of 
wiring shall run within floors, walls, partitions^ 
ceilings, roof spaces or other concealed spaces in 
which they are not normally open to view; in such 
cases conductors shall be carried through steel 
conduit pipe [ sa IS : 9537 ( Part 2 )^i98P ] 
with all screwed accessories, keeping mechanical 
continuity throughout the entire layout^ and such 
pipe work shall be earthed and properly bushed 
OB all open cods to prevent abrasion of cables. 

E4o9«3 At- the time of laying and drawing of 
conductors^ care shall be taken to keep the wires 
straight, tight and rigid without any twist. 

B»L9J All wooden fittings, such as boards^ 
blocks, etc, shall be of well-seasoned teak wood or 
of suitable insulating material and shall be of 
double typCy that is, separate base and top. The 
wooden boards shall be well varnished on all sides 
( both inside and outside ) and may be mounted 
with suitable porcelain insulators behind the 
boards. 

B«2. WOOD CASING WIEIMG SYSTEM 

B-2«l General — This system of wiring is suitable 
for low voltage installation where vulcanized 
rubber insulated cables, plastic insulated cables or 
other suitable insulated cables shall be used in the 
wiring work and carried wdthin wood casing 
enclosure. Wood casing wiring system shall not be 
used in damp places or in ill-ventilated places^ 
unless suitable precautions are taken. 

E»2.2 Material and FmtterM of Caslag — All 
casing shall be of seasoned teak wood or any other 
approved hardwood, free from knots, shakesj sapSj 
or other defects, all sides planed with smooth 
finish, and all sides well varnished ( both inside 
and outside ) with pure shellac varnish ( see IS : 
347-1975t ). The casing shall have grooved body 
with beaded or plain moulded cover as desired. 

E-2-S Dinaeasiosis &f Caslmg — The sizes of 
casing and capping for various sizes of 250 V 
grade insulated cables in a groove shall be in 
accordance with those specified in Table 5. 



■^Specification for conduits for electrical instailatioos: 
Fart 2 Rigid steel conduits. 

fSpecification for varoish, shellac for general purposes 
(first uvuion ). 



S»2.4 Brnmckiag mi Oircaits — Conductors,^, of 
opposite polarity or diHerent phases shall not be 
bunched in one groove in wood casing. ' 

Note — Leiiglhi of conductor ^ of the sam© polai-iiy 
or pbase^ and free joints, may be buachfed^ it to 
desired. 

B"2*5 Attac&Bieat mf Cmslmg te Wall -.siid 
Cesliiag — Ail casing shall be fixed by means of 
suitable fiat-head wood screws to plugs at an 
interval not exceeding 90 cm for sizes up to 64 mm 
casing and not cKcecding 60 cm for sizes above 
. 64 mm casing. Screw heads shall be countersunk 
within the dividing wall oi the grooves (in the case 
of three-grooved casings two screws shall be insert"- 
ed on the two dividing walls in a workmanlike 
manner ), All casing shall be spaced from the 
wall or ceiling by means of porcelain disc insula™ 
tors not less than 6'5 mm thick. Casing shall be 
used only on dry walls and ceilings avoiding out- 
side walls, as far as possiblCj and shall not be 
buried in walls or ceilings under plaster, nor fixed 
in proximity to gas, steam or water pipes or imme- 
diately below the latter. Casing under steel joists 
shall be secured by hoop^iron or by approved 
wood clamps, and spaced with disc insulators. 

E»2.6 AttacMmaMt ©f Gappimg — All capping 
shall be attached to the casing ( after all insulated 
wires are laid inside grooves ) by round-head 
screws ( rust resisting ) fixed on edges and screw- 
ed to outer walls of the casing at an interval not 
exceeding 15 cm crosswise (that is, 30 cm between 
two successive screws on each side ) for all sizes 
up to 64 mm casing and capping. For sizes above 
64 mm similar additional round-head screws shall 
be fixed on the centre-wall ( or alternative walls 
in cases of 3 grooves ) at an interval of 45 cm. 

Note — Care sha!l be taken in fixing screws on 
cappings so th^t they do not pierce through the wails of 
casing and damage the insulaiioo, 

B«2.7 Joints in CasiKg mud Capping — Casing 
and capping shall be run in lengths as long as 
possible. All joints shall be scarfed or cut diago- 
nally in longitudinal section and shall be smoothed 
down by fitting to make joints a very close fit as 
far as possible. They shall be secured at joints 
with two or more screws as would be necessary. 
Joints in capping shall not overlap those in the 
casing. 

B«2.li Layout ®f Wood Cm^iiig Wirmg — Lay- 
out of wood casing wiring shall be such as to 
avoid corners as far as possible and avoid crossing 
of conductors inside the casing. Where cpodoctors 
have to cross corners, teak wood solid corner 
pieces of a radius not less than 7*5 cm and of the 
same width as that of casing with the same finish 
as that of capping shall be used wiih grooves at the 
bottom for conductors. Where crossing of wires is 
unavoidable and a junction box is not used, a 
biidge piece of casing shall be fixed on the top of 
casing with neat finish and shall pass conductors 
avoiding crossing. 



61 



IS t 732 ^ 1989 



TABLE 5 SIZE OF WOOD CASING AN0 CAPFING, AND NUMBER OF CABLES 
THAT MAY BE PRAWN IN ONE GROOVE OF THE CASING 



( Clause B-2.3 ) 



Width of casing or capping, mm 38 44 51 64 76 89 102 

No. of grooves 2 2 2 2 2 2 2 

Width of grooves, mm 6 6 9 13 16 16 19 , 

Widthof dividing ailet, mm 12 12 13 18 24 35 38 

Thicknessof outer wall, mm 7 10 10 10 10 II 13 

Thickness of casing, mm 16 16 19 19 25 32 32 

Thicknes of capping, mm 6 6 10 10 10 13 13 

Thickness of the back under the 6 6 6 iO 10 10 13 
groove, mm 

Length, m 2*5 to 3'0 

Number of Cables That may be Drawn in Oke Groove 



Size of 


Cable 


> 




Nominal 


Number and 


Gross 


Diameter 


Sectional 


( in mm ) of 


Area, 


Wires 


mm® 




vo 


1/1-12'^ 


1-5 


1/1-40 


2^5 


1/1-80 




3/1*60^ 


4 


1/2*24 




7/1-85* 


6 


1/2-80 




7/ro6 


10 


l/3'55t 




7/1-40 


16 


7/r70 


25 


7/2-24 


35 


7/2*50 


50 


7/3-OOt 




S9/1-80 



2 


3 


3 


9 


12 


12 


i 


2 


2 


8 


12 


12 


1 


2 


2 


5 


10 


10 


- 


2 


2 


5 


8 


9 


- 


1 


1 


4 


6 


6 


" 


1 
1 


1 

1 


3 
2 


5 

3 


5 
4 


- 


"~ 


— 


1 

I 
1 


2 

I 
1 


2 
I 

7 


- 


— 


— 


I 


1 

i 


1 
1 



^For copper conductors only. 
fFor aluminium conductors only. 



B»2.9 Passing Tliroiigli Floors — • Where con- 
ductors pass through floors, they shall be carried 
in an approved heavy gauge conduit properly 
bushed at both ends. The conduit shall be carried 
1-5 m above floor level and 2*5 cm below ceiUng 
level and neatly entered into the casing, which 
shall, if so required, be suitably protected at the 
floor level. The conduit pipe shall be securely 
earthed. 

B-2JCI Casing Eonnd M0isldiiigs or Decorsa- 
tioHs — This shall be considered as special 
decoration work and carried out in consultation 
with the architect or the engineer-in-chargc of 
construction work and with his approval. 

1-2.1 1 FmlsttiMg and YarmsMiig -~ All casing 
and capping shall be given, before erection, inter- 
nally and on the back, two coats of varnish 
conforming to IS : 347-1975*. In addition all 
casing together with capping after erection shall be 
painted or varnished to the desired finish. 



'^Specification for \arnish, shellac for general purposes 
{first utfisimi ), 



B-3. TOUGH RUBBEE^SHEATHED OR PVC 
SHEATHED WIRING SYSTEM 

B-3J General — ~ Wiring with tough rubber- 
sheathed cables is suitable for low voltage installa- 
tionSj and shall not be used in places exposed to 
sun and rain nor in damp places, unless wires are 
sheathed in protective covering against atmosphere 
and well protected to withstand dampness. Wiring 
with PVG-sheathed cables is suitable for medium 
voltage installation and may be installed directly 
under exposed conditions of sun and rain or damp 
places. This system of wiring is suitable in situa- 
tions where acids and alkalis are likely to be 
present. Where attack from whiteants (termite) is 
prevalent, anti-termite treatment shall be given. 

All sheathed cables on brick walls, stone or 
plaster walls and ceilings, steel joists, or any 
structural steel work shall be run on well-seasoned 
and vasnished, straight teak wood battens finished 
not less than 10 mm thick and the width of which 
is such as to suit total width of cables laid on the 
batten. Prior to erection, these shall be painted 
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with one coat of varnish or suitable paint match- 
ing with the surrouBcii-Dgs, These battens shall be 
secured to the walls and ceilings by Sat4ieaci wood 
screws to wood plugs or other plugs at an interval 
Bot txceediog 75 cm; th« flat-head wood screws 
shall be countersuBk within wood batten and 
smoothed down with file, 

B-3.2 Link Clips '— Link clips shall conform 
to IS ; 2412-1975*. Link clips shall be so arranged 
that one single clip shall not hold more than two 
twin-core TRS or PVG-sheathed cables up to 
1'5 mm^ above which a single clip shall hold a 
single twin-core cable. The clips shall be fixed on 
varnished wood battens with any rust resisting pins 
or screws and spaced at intervals of 10 cm in the 
case of horizontal runs and 15 cm in the case of 
vertical nins* For the wiring and runs, of mains 
exposed to heat and rain, clips specially made for 
outdoor use from a durable metal, resistant to 
weather and atmospheric corrosion, shall be used, 

B.J.3 Frotectm^ of TRS or P¥C«SlieatIieii 
Wiring from MecliaBical Damage 

B"3J»1 In cases where there are chances of 
any damage to the wirings, such wirings shall be 
covered with sheet metal protective coverings the 
base of which is made flush with the plaster or 
brickwork, as the case may be, or the wiring shall 
be drawn through a conduit complying with ail 
requirements of conduit wiring system ( see B"5 ). 

B-3.3o2 Such protective covering shall in all 
cases be fitted on all downdrops within 1*5 m from 
the floor, 

E-3.4 Bends m Wiring - — The wiring shall not 
in any circumstances be bent so as to form a right 
angle but shall be rounded off at the corners to a 
radius not less than six times the overall diameter 
of the cable, 

B-3.5 Passing Tferuiigli Fl©©rs — All cables 
taken through floors shall be enclosed in an 
insulated heavy gauge steel conduit extending 
1*5 m above the floor and flush with the ceiling 
below, or by means of any other approved type of 
metallic covering. The ends of all conduits or pipes 
shall be neatly bushed with porcelain^ w^ood or 
other approved material. 

B»3.6 Pmsglmg Tlr®TOgfe. Walls --^ The method 
to be adopted shall be according to good practice. 
There shall be one or more conduits of adequate 
size to carry the conductoi^ ( see Tabic 6 and 
Table 7 ), The conduits shall be neatly arranged 
so that the cables enter them straight without 
beBding* 

B-3.7 Buried Cables — The tough rubber- 
sheathed cables shall not be buried directly in 
plaster; where so specified j they may be taken in 
teak wood channelling of ample capacity or 
cement chase or conduit buried in the wall. 



B-3.S Strlpplag of Outer Covering -^ While 
cutting and strippiDg of the outer covering of the 
cableSj care shall be taken that the sharp edge of 
the cutting instrument does not touch the rubber 
or ?VG sheathed insulation of conductors. The 
protective outer covering of the cables shall be 
stripped off near connecting terminals, and this 
protective covering shall be maintained up to the 
close proximity of connecting terminals as far as 
practicable. Care shall be taken to avoid hammer* 
ing on link clips with any metal instruments, after 
the cables are laid.. Where junction boxes are 
provided^ they shall be made moisture-proof with 
an approved plastic compound. 

B-3,9 Fainting • — If so required, the tough 
rubber-sheathed wiring shall, after erection, be 
painted with one coat of oil-less paint or disteniper 
of suitable colour over a coat of oil-less primer, 
and the PVC-sheathed wiring shall be painted 
with a synthetic enamel paint of quick drying 
type. 

B^'l. METAL^SHEATHED¥;iRING SYSTEM 

B»4.1 General — Mttal-sheathed wiring system is 
suitable for low voltage instailations, and shall not 
be used in situations where acids and alkalis are 
likely to be present. Metal-sheathcd wiring may be 
used in places exposed to sun and rain provided 
no joint of any description is exposed; this system 
may be installed in damp places with approved 
protection against dampness coming in contact 
with open ends of cables. 

B-4o2 Link Clips — Link clips shall conform to 
IS : 2412-1975* and shall be so arranged that one 
single clip shall not hold more than two twin-core 
metahsheathed cables up to 1'5 mm^^ above which 
a single clip shall hold a single twin*core cable. 
The clips shall be fixed on varnished wood battens 
with brass pins or brass screws and placed at 
intervals of 10 cm in the case of horizontal runs 
and 15 cm in the case of vertical runs. For the 
wiring and runs of mains exposed to heat and rain, 
cHps specially made for the outdoor use from a 
durable metal, resistant to weather and atmos- 
pheric corrosion, shall be used. 

B-4«3 AttacliiMeiit to Walls and Ceiliegs — All 
metal-sheathed cables on brick walls, stone walls 
or plastered walls and ceilings; steel joists or any 
structural steel work shall be run on well-seasoned 
and perfectly straight teak wood battens of not less 
than 10 mm finished thickness, which have been 
well varnished on four sides. The width of teak 
wood battens shall be such as to suit the total 
width of cables laid on the batten. Prior to erection 
these shall be painted with one coat of varnish 
( see IS : 347-1 975 f ) or suitable paint of colour to 
match with the surroundings These battens shall be 
secured to the walls and ceilings by fiat-head wood 



■^Specificatioa for liak clips for electrical wiring {first 
fmsim ). 



^'Specification for liak clips for electrical wiring {first 
uvision )<, 

fSpecification for varuish, shellac, for general purposes 
{first revisim ). 
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screws to wood plogs or other approved plugs at 
an inter%''al not exceeding 75 cm; the fiat -head 
wood screws shall foe countersunk ivithiii wood 
bMien and smoothed down^with file. 

B«4.4 Wirimg ©m R0U€s€l Steel Joists ~— Where 
wiring is to be carried along the face of rolled 
steel joists, a batten shall first be laid on the joists 
and dipped to it as incoospicuously as possible. 
The wiring shall be fixed to the batten in the 
ordinary way, 

B*43 Protectlom ©f Wlriag from Meeliaaical 

B-4p5,1 In cases where there are chances of any 
damage to the wiring, such wiring shall be covered 
with sheet metal protective covering, the base, of 
which is made flush with the plaster of brickwork, 

as the case may be, or the wiring shall be, drawn 
through a steei coaduit pipe by complying with ail 
requirements of conduit system of wiring 
( j^^B-5 ). 

B*43.2 The protective covering shall in all 
cases be carried right through the entire length of 
such doubtful positions, 

B-iS Joints — Where joint-box system is speci- 
fied, joints shall be made by means of connectors, 
insulated with porcelain, or other approved mate- 
rial and enclosed in joint-boxes. The joint-boxes 
shall be so constructed as to prevent insects from 
entering them, and to allow the white washing of 
the walk without water having access to the 
connectors. All cables shall be bonded through, 
or across these boxes. Bonding connections shall 
be so arranged as not to come in contact with 
plaster. 

B-4c7 Stripping ©f Iissiilaitioii and Outer 

Covering 

B-C7*l When rubber or PVG insulation has to 
be stripped for joints, the metal sheathing shall be 
nicked only, not cut, and the insulation between 
the metal sheath and the conductors shall be of 
rubber or PVG sheath only. All tape shall be 
stripped off. Where paper»insulated metal-shcathed 
cable is used, all openings in the same shall be 
efhciently sealed. 

B-4.7e2 While cutting and stripping of the outer 
covering of the cables, care shall be taken that the 
sharp edge of cutting instrument does not touch 
the rubber or PVG insulation of conductors. While 
connecting conductors to the connecting terminals 
of accessories, care shall be taken to remove cotton 
tape covering from the top of rubber insulation of 
cable. The cotton tape covering shall always 
remain inside lead covering of cables. 

MAM Passing Tlaroiigli Floors — All cables 
taken through floors shall be enclosed in an 
insulated steel conduit extending 1*5 m above the 
floor and flush with the ceiling belowj or protected 



by means of any other approved type of metallic 
covering. The ends of all conduits or pipes, shall be 
neatly bushed with porcelains wood or other 
approved materia!. 

B^4 J Fassisg Thr&mgh Wall® — The method 
to be adopted shall be lis accordance with good 
practice. There shall be one or more conduits of 
adequate size to carry the conductors ( see Tables 6 
and 7 ). The conduit (s) shall be neatly arranged so 
that the cables enter them straight without bend- 
ing. 

B-4Jfl Biarried CaWes — Metal sheathed cables 
shall in no case be hurried directly in ihe piaster 
or under any masonry work. 

B-4J.I Eartliiiig — Precautions shall be taken to 
ensure that all lead sheathing including portable 
appliance with exposed metal parts, together with 
all joint-boxes and other similar receptacles are 
efficiently earthed and made electrically continu- 
ous throughout their lengths by means of soldered 
joints or approved suitable clamps or» alternatively 
with earth continuity conductors ( each bonded 
cables ) specially manufactured for the purpose. 
The earthing ^ shall extend to all main switches, 
distribution boards, etc, incompliance with Indian 
Electricity Rules, 1956, as well as manufacturers' 
design and instructions in connecdon with earth» 
log of all insulated microgap .main switches or 
similar fittings, 

B-4J2 Resistance — The electrical resistance of 
the metal sheathing together with the resistance of 
the earthing lead, measured from the connection 
with the earth electrode to any other position in 

the completed installation shall not exceed one 
ohm, 

E-4 J3 Fmlntiag - — Where required, all metal- 
sheathed wiring or its protective covering when 
such is fitted, shall be neatly painted after erection 
with two coats of any suitable paint, 

B»5. CONBUIT WIEING SYSTEM 

E"5«l Surface G&mdmit Wiring System witli 
Rigid Steel Conduits 

B-5,l-i Type and Sij^e of Conduit — All conduit 
pipes shall be conforming to IS : 1 653- 1972*, 
finished with galvanized or stove enamelled 
surface. All conduit accessories shall be of threaded 
type and under no circumstances pin grip type or 
clamp type accessories be used. No steel conduit 
less than 16 mm in diameter shall be used. The 
number of insulated conductors that can be drawn 
into rigid steel conduit are given in Table 6. 

B-5J,2 Bunching of Cables — Unless otherwise 
specified, insulated conductors of ac supply and dc 
supply shall be bunched in separate conduits. For 
lighting and small power outlet circuits phase 
segregation in separate conduits is recommended, 

^Specification for rigid steel coodutts for electricaS 
wiriog ( second resision ). 



64 



IS I 732 ^19^ 



TAMIM$ 



MAXIMUM FEEMISSIBLE NIJMSEE OF IS^ ¥ GRADE SINGLE»€ORE CABLES 
THAT €AH BE DEAWM IMTO RIGID STEEL COMOUITS 



SlEE OF GaBX^S 

^^^, — ™_^.„^ „ 

Nominal Number 



{ Clauses B-3J, B»4.9 md B-SJ J ) 

Size of Conduit, mm 



Gross- 

Si5Ctioiial 

Area, 

mm® 

ro 

2-5 



Diameter 
of Wires, 

mm 

i/l-40 



16 



20 



25 32 40 

NuMBKR OF Gables, MaM 

S B S 



50 



B 



B 



S 



B 



63 
S B 



i/i-80 



1 



I 3/1-06'^ I 

J J/2-24 \ 
1 7/0-85*^ J 

f 1/2*80 1 
1 ^/^'^^* J 



13 
12 

10 



10 

10 



20 

20 



2 — 



8 18 



8 12 



10 



10 

16 
25 
35 

50 



< 



> 



[ii/3-55tl - - 
7/1-40'^ 

7/1-70 
7/2-24 
7/2-50 

7/3-OOt 



— ■ 5 

— 2 



8 
6 

4 
3 
2 



14 — — 

14 — — 

12 — — 

10 — — 

8 — — 

7 ~ — 

5 8 6 



6 

4 
3 



f 

1 191 vsh I 



2 — 



Note 1 — The table shows the maximum capacity of conduits for the simultaneouly drawing 
of cables. The columns headed S apply to runs of conduit which have distance not exceeding 
4*25 m between drawn-in boxes, and which do'not deflect from the straight by an angle of more 
than IS**. The columns headed B apply to runs of conduit which deflect from the straight by an 
angleof more than 15". 

Note 2 — In case an inspection type draw-in box has been provided and if the cable in first 
drawn through one straight conduit, then through the draw-in box, and then through the second 
straight conduit, such systems may be considered as that ot a straight conduit even if the conduit 
deflects through the straight by more than 15°. 

*For copper conductors only, 
fFor aluminium conductors ooly. 



B-5,l*3 Conduit Joints — Conduit pipes shall be 
joined by means of screwed couplers and screwed 
accessories only ( see IS ; 2667-1976'^ ), In long 
distances straight runs of conduit, inspection type 
couplers at reasonable intervals shall be provided 
or running threads with couplers and jam-nuts ( in 
the latter case the bare threaded portion shall be 
treated with anti-corrosive preservative ) shall be 
provided. Threaded on conduit pipes in all cases 
shall be between 1 i mm to 27 mm long sufficient 
to accommodate pipes to full threaded portion of 
couplers or accessories. Gut ends of conduit pipes 
shall have no sharp edges nor any burrs left to 
avoid damage to the insulation of conductors while 
pulling them through such pipes, 

B-S,L4 Protection Against Dampness — In order 
to minimize condensation or sweating inside the 



^Specification for fittings for rigid steel conduits for elec- 
trical wiring ( first rsvision ) 



tube, all outlets of conduit system shall be properly 
drained and ventilated, but in such a manner as 
to prevent the entry of insects as far as possible. 

B-5,L5 Protection of Conduit Against Rust — The 
outer surface of the conduit pipes, including all 
bends, unions, tees, junction boxes, etc, forming 
part of the conduit system shall be adequately 
protected against rust particularly when such 
system is exposed to weather. In all cases, no bare 
threaded portion of conduit pipe shall be allowed 
unless such bare threaded portion is treated with 
anti-corrosive preservative or covered with suitable 
plastic compound. 

B-5.1.6 Fixing of Conduit — Conduit pipes shall 
be fixed by heavy gauge Saddles, secured to suit- 
able wood plugs or other plugs with screws in an 
approved manner at an interval of not more than 
one metre, but on either side of couplers or bends 
or similar fittings, saddles shall be fixed at a 
distance of 30 cm from the centre of such fittings. 
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B»5J*7 Bends in Conduit — All necessary ber/ds 
in the system including diversion shall be done by 

bending pipes; or by inserting suitable solid or 
inspection type normal bends, elbows or similar 
fittings; or fixing cast-iron inspection boxes which-= 
ever is more suitable. Conduit fittings shall be 
avoided as far as possible on conduit system 
exposed to weather; where necessary, soJid type 
fittings shall be used. Radius of such bends in 
conduit pipes shall not be less than 7*5 cm. No 
length of conduit shall have more than the equiva- 
lent of four quarter bends from outlet to outlet, the 
bends at the outlets not being counted, 

B»5J«S 0^//^^j— All outlets for fittings, switchesj 
etc, shall be boxes of suitable metal or any other 
approved outlet boxes for either surface mounting 

or flush mounting system, 

B"§,1,9 Conductors — All conductors used in 
coiKiuit wiring shall preferably be stranded. No 
siogie-core cable of nomina] cross-sectionai area 
greater than 130 mm^ enclosed alone in a conduit 

and used for ahernatiBg current. 

1-5.1,10 Erection and Earthing of Conduit —The 
co)idait of each circuit or section shall be comple- 
ted before conductors are drawn in. The entire 
system of conduit after erection shall be tested for 
raechaojcai and electrical comiouity throughout 
and permanently connected to earth conforming 
to the requirements specified in this standard by 
means of suitable earthing clamp efficiently faste- 
ned to conduit pipe in a workmanlike manner for 
a perfect continuity between each wire and con- 
duit. Gas or water pipes shall not be used as earth 
nnedium. If conduit pipes are liable to mechanical 
damage they shall be adequately protected. 

B-5. 1,11 Inspection type conduit fittings such 
as inspection boxes, draw boxes, bends, elbows and 
tees shall be so installed that they can remain 
accessible for such purposes as wlthdraw^al of exist- 
ing cables or the installing of additional cables, 

B«5«2 Recessed C^adMit Wiring Syste^^ witli 
RIgM Steel Camdiaits -™ Recessed conduit wiring 
system shall comply with ail the requirements for 
surface conduit wiring system specified in B"5«L1 
to B-5ol*9 and in addition, conform to the require- 
mcnts specified below, 

B-5«2.i Making of Chase — The chase in the 
wall shall be neatly made and be of ample dimen- 
sions to permit the conduit to be fixed in the 
manner desired. In the case of buildings under 
construction, chases shall be provided in v/all, 
ceiiingj etc, at the time of their construction and 
shait be filled up neady after erection of conduit 
and brought to the original finish of the wall. 

B"5.2.2 Fixing of Conduit in Chase — The con- 
duit pipe shall be fixed by means of staples or by 
means of saddles not more than 60 cm apart. 
Fixing oi standard bends or elbows shall be avoid- 
ed as far as practicable and ail curves maintained 



by bending the conduit pipe itself with a long 
radius %vhich will permit easy drav^^'ing-in of con- 
ductors. All threaded joints of rigid steel conduit 
shall be treated with preservative compound to 
secure protection against rust. 

B-5.23 hispection Boxes • — Suitable inspection 
boxes shall be provided to permit periodical 
inspection and to facilitate removal of w^ires, if 
necessary. These sha.ll be mounted fmsh ivith the 
walL Suitable ventilating holes shall be provided 
in the inspection box covers. The minimum sizes 
of inspection boxes shall be 75 mm x 75 mm= 

B«5e2e4 Types of Accessories to be Used — - All 

outlet^ such as switches and wall sockets, may be 
either of Hush mounting type or of surface mount- 
ing type. 

B-5«2«4.1 Flush mounting type — Ail fiush 
mounting outlets shall be of cast iron or mild steei 
boxes with a cover of insulating material or shall 
be a box made of a suitable insulating raateriaL 
The switches and other outlets shall be mounted 
on such boxes. The metal box shall be efficiently 
earthed with conduit by a suitable means of earth 
atiachment, 

B«5«2.4,2 Surface mounting type — If surface 
mounting type outlet box is specified, it shall be of 
any suitable insulating material and outlets 
mounted in an approved manner, 

B-5..2,5 ¥/hen crossing through expansion joints 
in buiidingSj the conduit sections across the joint 
may be through flexible conduits of the same size, 
as the rigid conduit, . 

B«5«3 Oomdnit Wirissg Systena witfe BigM 
Non-metallic CoBcliiits — Rigid non-metallic 
conduits are used for surface ^ recessed and con- 
cealed conduit wiring. 

E-5 J J Type and Si^e — Ail non-metallic 
conduits used shall conform to IS : 9537 ( Part 3 )- 
1987^. The conduit may be either threaded type 
or plain type as specified in IS : 9537 ( Part 3 )- 
1987*^ and shall be used with the corresponding 
accessories ( see IS : 34l9-i976t ). 

B-5 ,3*2 Bunching of Cables — Conductors of ac 
supply and dc supply shall be bunched in separate 
conduits. For lighting and small power outlet 
circuits phase segregation in separate circuits is 
recommended. The number of insulated cables 
that may be drawn into the conduits are given in 
Table 7. In this table the space factor does not 
exceed 40 percent. 



"^Specification for conduits for eiectrical instailations; 
Part 3 Rigid plain conduits of iosuiating materials. 

tSpecification for fittings lor rigid non-metallic condutts 
{ first revision ) . 
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TABLE 7 MAXIMUM PERMISSIBLE NUMBER OF 250 VOLTS GMABE SINGLE-COEE 
C4BLES THAT MAY BE BRAWN MTO EIGIB NON-METALLfC CONBUITS 

( Ckms B-3.7, B»4.9 en^ B--5.3.2 ) 

Size of Conduit { mm ) 



Si 


2a OF CaBLS 


Nomioal 


Number and 


Cross- 


Diameter (in 


Sectionul 


mm) of 


Area 


Wires 


mm® 




I'O 


!/ri2^ 


i'5 


1/1*40 


2-5 


( 1/1-80) 
(3/1-06M 


4 


( 1/2-24) 


6 


( 1/2^80 ) 
(7/1-40^) 


10 


( l/3-55t ) 
( 7/1-40^ ) 


16 


7/1-70 


25 


7/2*24 


35 


7/2*50 


50 


7/3-DOt 
l9/r80 



16 



5 

4 
3 



20 25 32 40 

Number of Cablss, Max 



13 
10 

io 

6 

5 

4 
2 



20 
14 
14 

10 

9 

7 

4 
2 



14 
11 
9 

5 

2 
2 

2 

2 



50 



^For copper cooductoo only. 
tFor alumimum cooducton oaly* 



B^-S.SoS Conduit Joints — Conduits shall be join- 
ed by means of screwed or plain couplers depend- 
ing oo whether the conduits are screwed or plain. 
Where there are long runs of straight conduitj 
inspection type couplers shall be provided at 
intervals. For conduit fittings and accessories 
reference may be made to IS : 3419-1976^. 

B-5,3,4 Fixing of Conduits — The provisions 
of E«5J*6 shall apply except that the spacing be- 
tween saddles or supports is recommended to be 
60 cm for rigid non-metallic conduits. 

E-5J3 Bends in Conduits — Wherever necessary, 
bends or diversions may be achieved by bending 
the conduits ( see B-5«3«9 ) or by employing norma! 
bcndsj inspection bends^ inspection box^j elbows 
or similar fittings. 

B-5.3«6 Conduit fittings shall be avoided^ as far 
as possible, on outdoor systems, 

M^.SJ Ouileis — In order tominimiEe condeB- 
sation or sweating inside the conduit, all outlets of 
conduit system shall be properly drained and 
ventilated, but in such a manner as to prevent the 
entry of insects. 

B-5.3«i For use with recessed conduit wiring 
system the provisions of B-5,2,1 to M^^IA shall 
apply. 



® Specification for Ultlogs for rigid 

( first revision ). 



metallic conduits 



B-S Jo§ Heat may be used to loften the conduit 
for bending and forming joln^ in case of plain 
conduits. As the material softens when heated, 
sitting of conduit in dose proximity to hot surfaces 
should be avoided. Caution should be exercised in 
the use of this conduit in locations where the 
ambient temperature is 50 'Cor above. Use of such 
conduits in places where ambicBt temperature is 
60**G or above m prohibited. 

®-5«3J0 Non-metallic condyit systems shall be 
used only where it is ensured th^t ^ty are: 

a) suitable for the txtt^mm of ambient tem- 
perature to which they are likely to be 
iubja:ted in service^ 

b) r^istaat to moisture and chemical atmos- 
pheresj and 

c) r^i^tant to low temperature and sunlight 
effects. 

For use underground, the materia] shall be 
resistant to moisture and corrosive agents. 

NoM — Rigid ?VG condmU mr@ siol iuilsbl® for 
ui@ where the nor mml working temp^r^iur® of Ibe con- 
duits Md liteiisgi may «c©ed 55**G. Ortain types of 
rigid ?VG coaduiis sad their MsociaDad Slliugg mre ua- 
iuitable for use whera the mmblent It mj^ti^ure is likely 
tofallb^low -SX, 
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AFPENHIS C 
{ Clauses llj and 12.3 ) 

GUIDELINES FOR SPECIFIC E^UIPMEMT FITTINGS AND ACCESSORIES 



C-0. GENEMAL 

G«®J All equiproeat,, fittings aod accessorieSg 
materials, eic, selected for the, wiring instalJatioB 
shall conform to the relevant lodian Standards 
wherever these exist, 

C^i. CEILING MOSES AM0 SIMILAR 
ATTACHMENTS 

G-IJ A ceiling rose or any other similar attach- 
ment shall not be used on a circuit, the voltage of 
which normally .exceeds 250 V, 

C"Io2 Normally^ only one flexible cord shall be 
attached to a ccilimsg rose. Specially designed ceil" 
mg rosea shall be used for multiple pendants, 

€-13 A ceilmg rose shall not eBibody fuse ter- 
mi^ai m an integral part of it, 

C«2. SOCKET«OUTLETS ANB PLUGS 

C-2J Each 15 A socket-outlet provided in buil» 
dings for the use of domestic appliances such as 
air^conditioaer^ v/atcr cooler eiCj shall ■ be provi- 
ded with its own individual fusCj, with suitable 
discrimination v/ith back»up fuse or miniature 
circuit-breaker provided in the distribution /siib- 
distribution board. The socket-oiitlet shall not 
necessarily embody the fuse as an integral part 
of it 

€-2*2 Each socktt-oulet shall also be controlled 
by a switch . which shall preferably be located 
imiBcdiatdy adjaccot thcrclo or combined there- 
with^ 

G-2J The switch controlling the socket-outlet 
shall be on the live side of the line. 

C*2.4 Ordioary so ^^^.;et-outlct may be fixed at any 
coaveaicnl place at a height tbove 20 cm from 
ihe floor level and shall be away from damger of 
medianical injury. 

NoT^ -— In mtumiom whes% a socket»ciutlet k 
mc^mibU ■ tochiSdreSy k w ssecesiary to install aa m- 
tedocked plug snd socket or alteriiatively a socket- 
©yilet which aatomaticBlly get^ scretBed by the wlili* 
drawal of ping. In mdmtrml premises socket-out let of 
mting 20 A und above ihall preferably be provided 
with inttf locked type switch, 

G»2*5 In an earthed system of supply^ a socket- 
outlet with plug shall be of three»piii type with 
the third terminal connected to the earth. When 
iiuch socket"OUtl€ts with plugs arc coBnected to 
any current eoosuming device of metat or any 
aoEpiMttljitiag material or both^ conductors ' 
coiigi@ctiBg such current^coETOming devices sh^l! 
be of flexible cord with an earthing core and the 
earthing coie ihall be secured by connectiiig 



between the earth terminal of plug and the body 
of current-consuming devices. 

In industrial premises three phase and neutral 
socket-outlets shall be provided with a earth 
termiri.al either of pin type or scra.pping type in 
addition to the main pins required for the 
purpose. 

C»2.S Iiiwirirg installations, rnetal clad switch, 

socket-outlet and plugs shall be used for power 
wiring, 

€^3. LIGHTING FITTWGS 

C«3 J. A switch shall be provided for control of 
every lighting fitting or a group of lighting 
fittings. Where control at more than one point is 
necessary as many two way or intermediate swit- 
ches may be provided as there are control points, 

G»3*2. In industrial premises lighting fittings shall 
be supported by suitable ■pipe'/conduits, brackets 
fabricated from structural steel, steel chains or 
similar materials depending upon the type and 
¥/dghtofthe fittings. Where a lighting fitting is 
supported by one or more flexible cords^ the 
maximum weight to which the tv/in flexible cords 
^ may be subjected shall be as follows: 



Nominal Cross- 
Sectional Area of 
Twin Flexible 
Cord 


Number and 
Diameter in 
mm of Wires 


Maximum 

Permissible 

Weight 


mm* 




kg 


0-5 


16/0-2 


2 


0-75 


24/0-2 


3 


I'O 


32/0-2 


5 


1-5 


48/0-2 


5-3 


2-5 


80/0-2 


8-8 


4 


128/0-2 


14-0 



G«3 J No fiammable shade shall form a part of 
lighting fittings iinless such shade is well protected 
against all risfa of fire. Celluloid shade or lighting 
fitting shall not be used under any circumstances. 

(M. FITflMfrWIRB 

&4.1 The use of fittings-wire shall be restricted 
to the interaal wiriDg. of the lighting fittings. 
■ Where fittings-wire is used for wiring fittings, the 
sub-circuit loads shall terminate in a ceiling rose 
or boK with connectors from which they shall be 
earned into the fittings. 
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€«5, LAMFHOLBERS ..^ ^ 

€«»5.1 Lampholders for mt on brackets and the 
like shall be in accordatice with IS : 12584979^ 
and all those for me with flexible pendaots shall 
be provided with cord grips. All lampholdei^ 
shall be provided with shade carriers. Where 
centre«co.ntact Edison screw laropkolders are uscd.^ 
the outer or screw contacts shall be connected to 
the ^middle wire\ the neutral, the earthed, 
conductor of the ciroiit. 

cs. ouTBOem lamps 

C»6J Exteriia! and road lamps shall have wea- 
ther-proof fittings of approved design^ so as to 
effectively prevent the ingress of moisture and 
dust. Flexible cord and cord grip lampholders 
shall not be used where exposed to weather. In 
verandahs and similar exposed situations where, 
pendants are used^ these shall be of fixed rod 
type, 

C»7. LAMPS 

C-7/i Ail lamps unless otherwise required and 
suitably protected, shall be hong at a height of 
not less than 2'5 m above the hoor level They 
shall be in accordance 'with the relevant Indian 
Standard. 

C-7J*1 Portable iamp^ shall be wired with 
flexible cord. Hand lamps shall be equipped with 
■a handle of moulded composition or other 
material approved for the purpose. Hand lamps 
shall be equipped with ci substaBtial guard atta- 
ched to the lamphokler or handle- Metallic guards 
shall be earthed suitably. 

€-7 J.2 A bushing or the equivalent .shall be 
provided where flexible -cord enters the base or 
stem of portable lamp. The bushing shall be of 
iDSuIatiiig material unless a jacketted type of cord 
is used. 

C-74J All wiring shall be free from short 
circuits and shall be tested for these defects prior 
to, being connected to the circuit. 

C^IAA Exposed live parts within porcelain 
fixtures shall be suitably recessed and so located 
as to make it improbable that wires will come in 
contact with them. There shall be a spacing of at 
least 125 mm between live parts and the monnt« 
ing plane of the fixture. 

&g« FANS, REGULATOES ANB CLAMFS 

C-8ol Ceilissg FanH ^ — Ceiling fans including 
their suspension shall conform to IS r 374-i979t 
and to the following requirements: 

a) Control of a ceiling fan shall be through 
its ovk^n regulator as well as a switch in 
series. 



^Specification for bayonet lamphoiders (second revision ). 
fSpecJfication for electric cealing type fans and regula- 
tors { third revision ). 



b) All ceili'og fans shall be wired -with normal 
wiring to ceiling roso or to special connec- 
tor boxes to which fan rod wires shall be 
connected and suspended from hooks or 
shackles with insulators between hooks and 
suspension rods. There shall be no joiM in 
the suspension rodj but if joints are un* 
avoidable then such joints shall be screwed 
to special couplers of 5 cm miaimuim length 
and both ends of the pipes shall touch 
together within the couplers, and shall in 
addition be secured by means of split piiis; 
^dteriiativelyj the two pipes may be 
welded. The suspeissioB rod shall be of 
adequate strength to withstand the dead 
aed impact forces imposed on it. Suspen- 
sion rods should preferably be procured 
along with the fari« 

c) Fan clamps shall be of suitable de$ign 
according to the nature of conifruction of 
ceiling on which these clamfB ate to be 
fitted. In all cases fan clamps shall be 
fabricated from new metal of SMitable sizes 
and they shall be as close fitting as possible. 
Fan clamps for reinforced concrete roofs 
shall be buried with the casting and due 
care shall be taken that they shall serve 
the purpose. Fan clam|» for wooden 
beamSj shall be of suitable flat iron feed on 
tivo sides of the beam and according to the 
size and section of the beam one or two 
mild stttl holts passing through the beam 
shall hold both fiat irons togetlier. Fan 
clamps for steel joist shall be fabricated 
from .Hat iron to fit rigidly to the bottor/]i 
flange of the beam. Care shall be taken 
during fabrication that the metal does not 
crack while hammering to shape. Other 
fan claraps shall . be made to suit the posi- 
tion, but in all cases care shall be t?iken to 
see that they arc rigid and safe. 

Not:®"" All fan clamps ^Imll he so fabricated that 
fans revolve steadily. 

d) Canopies on fop aod bottom of suspension 
rods shall elTectiveiy conceal suspensions 
and coooectioBS to fan iBOtorSj respecti- 
vely* 

c) The kad4E-wire shall be of nomiaal cross- 
sectional area not less than 1*0 mm® copper 
or 1*5 mm® aluminium and shall be protec- 
ted from abrasion. 

f) Unless otherwise specified, the clearance 
between the bottom-most point of the 
ceiling fan and the floor shall be not less 
than 2*4 m. The minimum clearance be- 
'tween the ceiling and the plane of the 
blades shall be not less than 300 mm. 

G»8«2 ExMiist Fans — For fixing of an exhaust 
faOs a circular hole shall be provided in the wall 
to suit the size of the frame which shall be fixed 
by means of rag-bolts embedded in the walL The 
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hole shall be neatly plastered with cemefit aod 
broUiglit f© tlie original finish of the wall. The 
fxfiaust fan shall be connected to exhaust fan 
point which shall be wiicd as near to the hole as 
possible by means of a "limbic cord, care being 
taken that the blades rotate^ in the proper direc^ 
tion, 

C^S. ATTACHMENT OF FI7fTSMGS 4MB ■ 
■ ACCESSORIES 

C.-S\l In wiring other than conduit v/iriog, all 
ceiling roses, brackets, [jendants and accessories 
attached to walls or ceilings shall be iiioiinted on 
subsUintial teak wcxid blocks tv^ice varnished after 
all fixing holes are made in them. Blocks shall 
not be less than 4 cm deep. Brass screvv^'s shall 
only be used for attaching fittings and accessories 
to their base blocks. 

C-§\2 'Where teak or hardwood boards are used 
for mxmming switches^ regulators^ etc^ these 
boards shall be well varnished v^itli pure shellac 
on ail foor sides ( both inside and outi^ide )^ irres« 
pectivc of being paialcci to match the sorfoundmgSo 



The size of such boards shall depend on the 
. eumber of accessories that could conveniently 
and neatly be arranged „ Where there is dang^ of 
attack by termite^ the boards shall be treated witfi 
suitable anti-temiite compound and painted on 
both sideSo 

&li. INTEECHANGEAIILITY 

G^li.l Similar part of all switches, lampholders, 
distribution fuse-boards, ceiling ro^es, bracketg^ 
pendants^ fans and all other fittings shall be so 
chosen that they are of the s^mie t^^pt arid inter- 
changeable ill each instaUation. 

C=»ll.. EftUIFMEMT 

C-iU Electrical eqaipment which form integral 
part of ¥/i.ring intended for switching or control 
or protection of wiring installations shall conform 
to the relevant Indian Standards wherever they 
exist* Giiideiiaes on their selection^ installatioii 
and iHaiiitenaiice are givcii in separate Indian 
Standard c^es of practic€% 



{CiameUJ} 
SPECIFIC GUIBAWCiE OM SEL^-SCTIOK CI? S^IFMEMT WITH WMGARB TCI 



IM. EXTEMMAL IKFLUEK€1E 

D«J/i Ekcirkal equipment shall be selected and 
erected in accojdance with the reqiiirsmcots of 
Table 8^ which indicates the characleriitics of 
eqiiipment necessary according to^ the cjrteraal 
iB,0.o.€nc€s to which the equipment iRay be subjec- 
ted^ B% such ioEuences are defined in. 4, 

Equipment characteri.stio shall be determiijcd 
either by & degree of protection or by coriforKiiQr 
to tests. 

11-1,2 If the equipment docg nof^ by it^ constitu^ 
lion J have ttie c]i.araclcristio relevant to the exter- 
na! infiijcnces of its loeationj it may BeYcitlidcss 
be lissd Oil. condition that it is provided with 
appropriate additioBai protection in the ereclion 
of the instailatioii. Such protection shall sot 
adversely affect tiit oparation df the equipmcet 
thus protected, 

D-L3 ¥/lieii different external iuflueiicei occur 
simuhancoosly/ they may have iodependent or 
mutual effect and the degree of protection shall fee 
provided accordingly. 



¥>-l A The selection of equipment according to 
eiiternal ioiiiencei h necessary not only for proper 
fiiDCtioniBg^ but also to ensure the reliability of 
the measures of protection for safety complying 
witJi this Standard, Measures of protection afford- 
ed by the coestructioii of equipment valid €>niy for 
tbe given conditioni of external infliicnce if the 
€o.rresponding equipment specification, tests are 
made in thoe cooditions of externa! influence. 

Ncffs I — Fot the purposes of this itaodard^ the 
followiog €!aM« 0f external iafinence are convention- 
ally regarded m notm&l* 

AA Ambiant tempemtisr^ 

AB Afmoiphere humidity 



Other enwlmnmentM conditiom 
( AG to AR ) 

Utili^atsos aad comfructlon. of 
buildiep ( B and G ) 



AA4 

IJader coosideratiosi 
( btalj, for example^. 
50 perc€.»t relative 
humidity at 40'*G )^_ 

XX I for each psra- 
meter 

XXi for 
mettw 

XX2 for the 
meter BC 



each para- 



para- 



Note 2 — The word *iiGrmal' ippeariog io the 
third column of the table signiBei that the equipment' 
muit generally, mtisfy applicable lodi&B Slaadards. 
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Code 



AF 

AFl 

AF2 

AF3 

AF4 

AG 

AG! 

AG2 

^May 
t Basic 



TABLE S. ELECTMCAL ECIWFMBMT 
{Clause V'l A) 



EXTlS^NAt* IhfI*XJB1^€B 



(1) 


<2) 


A 


Emifonmmi^l mndiimns 


AA 

AAl 
AA2 
AA3 


Ambimi timperMure 

- 60^C to 4-5^0 
-- 40^C to -f b^C 

- 25*G to + 5^G 


AA4- 


™- 5^*0 to -f 40^0 


AA5 


-f. 5«G to + 40**C 


AA6 


"1- 5^0 to + 60**C 


AB 


Atmasphifk humidity 


AG 


Altitude 


ACl 


< 2 000 m 


AC2 


> 2 000 m 



I 



Pressure ofc&rrosivs or poUuting sub$ianc§$ 

Negligible 
Atmospheric 

Intermltteist or accidental 
Contmuous 

Meghmic^l sirsssss 
Imp&H 

Low severity 
Medium seventy 



Ghabactkrsstics Required for 

Selection and Erection of 

Equipment 

(3) 



Specially designed equipment or appropriate 
arrangements'^ 

Normal ( in. certain cases special precautions 
may be necessary ) 

Normal 

Specially designed equipment or appropriate 
arrange ments'^ 

Under consideration 



Norma! 

May necessitate special precautions such as the 

application of derating factors 

Note -"- For some equipment special 

arrangements may be necessary at altitude of 

1 000 m and above. 



AD 


Pressna of walit 








ADi 

AD2 


Negligible 
Free-felling dtops. 






!? XO 
IF XI. 


ADS 


Spmys 






IP X3 


AD4 

AD5 


Splashes 
Jets 






IP X4 
IP X5 


AD6 


Waves 






IP X6 


AD7 


Immemon 






IP X7 


ADS 


Submersion 






IP X8 


AE 


Presena offomgn solid b&dus 






AEl 
AE2 


Negligible 

Small objects (2-5 


mm ) 




IF OX 
IP 3X 


AE3 


Very small objects 


( 1 mm ) 




IF 4X 


AE4 


Duit 




r 

J 
I 


IF 5X 
tion 

IF 6X 



IF 5X if dust penetration is not harmful to func- 
tioning of equipment 
IF 6X if dust should not penetrafe equipment 

Normal 

According to the nature of substances ( for exam- 
ple, satisfaction of salt mist test according to 
IS :9000 (Part 11 )-1983t 

Protection agaiost corrosion according to equip- 
ment specification 

Equipment specially designed according to the 
nature of substances 



Normal, for example, household and similar 
equipment 

Standard industrial equipment, where applica- 
ble, or reinforced protection 



necessitate certaia supplementary precautions ( for example, special lubrication ). 
environmental testing procedures for electronic and electrical items: Part 1 1 Salt mist test. 



( Continued ) 
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TABLE B ELEGTEICAL EftUIFMEMT -. Cmtd 



Code 



AM 

AMI 
AM2 



EXTESHAL InFLUEKCE 



(i) 

AGS 
AH 


. (2) 
High severity 
Vibratian 


AHl 


Low seventy 


AH2 


Medium severity 


AH 3 
AJ 


High seventy 
Oth0r mechanical stresses 


AK 
AKl 


Presence of flma and moulds growth 
moulds gmwth 
No hazard 


AK2 


Ha2'ard 



AL 


Pressure of fauna 


ALI 


No hazard 


A.L2 


Hazard 



ElecifOmagnetic, ehctrostatic^ or ionizing 

infiuBnCiS 

Negligible 
Strav currents 



AM 3 


Electromagnetics 


AM4 


Ionization 


AM.5 ■ 


Electrostatics 


AM6 


Induction 



AN 


Solar radiation 


ANl 


Negligibie 


AN2 


Significant 



Ghae^ctebistics Requiekd for 
Sklsctiok AiiD Ebectioh of 

EqXJlPMEiNT 

(3) 

. Reiafored protection 



Normal. 

Specially designed 
arraagemeiits 

Under consideratioB 



equipmeot, or special 



Normal 

Special protection, such as: 
a) locreased degree of protection ( see AE ) , 

h) Special materials or protective coating of 
enciosuregj and 

c) Arrarigements to exclude flors from loca- 
tion. 

Normal 

Ffotection may include: 

a) Ao appropriate degree of protecrioa 
against penetration of foreign solid bodses 
( sM AE ) , 

b) SuiEcient mechaBJcal reslstaoce ( sm AG ), 

c) Jrrecautitms to exclude fauna from the 
location ( such ai cleanliBess and use of 
pesticides }^ ^nd 

d) Special eqiiipoient or protective coating of 
enclosures. 



Normal. 

Special protection, such as; 

a) Appropriate insulation, 

b) Special, protective coatiogSs 

c) Catbodic protectioaj and 

d) Supplementary equipoteotial bondiiig. 
Special protectioo sucJb as: 

a.) S pacings from radiatioa sources, 

b) lotsrpcsitioo of screens^ and 

c) Enclosure by special materials. 
Special protectioD, such as: 

a) Appropriate icauktion of the location, and 

b) Supplementary equipotential bonding. 
Special protection, such as: 

a) Spacing from sources of induction current^ 

and 

b) InterpositioE! of screens. 

Normal 

Special arrangementSj such as: 

a) Materials resistant to ultravioiet radmtioo, 

b) Special colour coatings, and 

c) Interpc^itioa of screens, 

( Continued ) 
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TABLE i ELECTEI€M. Eft0IFMEMT — Cmtd 



Code 



(1) 
AP 
API 

AP2 
APS 
AF4 

Aa 

AQ.! 
Aa2 

AQ.3 

AR 

B 

BA 

BAl 

BA2 



BA3 

BA4 

BA5 

BB 

BG 



BCl 
BC2 
BG3 
BC4 



EsTsmiSAi* ImwhUMncm 



GHABACTlSEiaTlCS RlCQUia«D FOR 

SsLECTioH ABD Erection of 



BD 

BDI 

BD2 

BD3 

BD4 

BE 
BE I 
BE2 



BE3 



BE4 



(2) 
Seismk effects 
Negligible 

Low severky 
Medium severity 
High seventy 

Lighiing 

Negligible 

Indirect exposure 

Direct escposure 
Wind 

Uitlizaiion 
Capasiiy &fptrsons 

Ordinary 

Children 



Handicapped 
Instructed 

Skilled 
Elutrical nsistancg of the human k&dy 
Contact of persons with mrik poUnti&l 



NoBe 
Low 

Frequent 
CoQtinuoiJs 



(3) 



} 



J- 

J 



Normal 

Under coasideration 

Normal 

Uisder consideration 

Under coosideration 



Norma! 

Equipment of degrees of protection higher than 
IP 2X. Inaccessabiiity of equipment with 
external surface temperature exceeding. 80*C 
( GO^C for nurseries and the like ) 

According to the nature of the handicap 

Equipment not protected against direct contact 
admitted solely in locations which are access- 
able only to duly authorized persons 

Under consideration 

Class of equipment according to IS : 9409-1980'* 



O-OI 
A 
A 

X 



I 

Y 
A 
A 



II 

A 
A 
A 



in 

A 
A 
A 



Under consideratiois 
A = Equipment permitted 
X a= Equipment prohibited 
Y ^ Fernaitted af used m C\m» 

Normal 

Equipment made of material retarding the 
spread of flame und evolution of smoke and 
toxic gases. Detailed requirements are under 

consideration. 

Normal 

Equipment made of material retarding the 
spread of Hame. Arrangements such that a 
significant temperature rise or a spark within 
electrical equipment c^naot initiate an ester- 
snal ore 

According to the requirements of relevant 
Indian Standard on electrical apparatus for 
explosive atmospheres 

Appropriate anangemeats such as: 

a) Protection ©gainst falling debris from 
broken lamps and other fragile objects, 

and 

b) Screens against harmful radiation such as 
infrared or ullra-violet, 

^Glasftificaiion of elect ^-ical and electionlc equipment with regard to protection agaioit electric shock, 

( Cii^ntinma ) 



Conditions ofametrntion in an sm&rgency 
Low density/eagy exit 
Low density/difficult exit 
High density/easy exit 
High density/difficult exit 

Natun of process sd of sirred materials 
No sigoiScmnt risks 
Fire risks 



Explosion risks 



Contamination risks 
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TABLES ELE€Tmi€AL EftCTFiaHT— Cml^ 



Code 



Ex^miOf AL lNjri.UEKCB 



(1) 


<2) 


G 


C&mtfmiiom of Buiidmgs 


GA 


Cemifmimn . m<i(#r W^ 


CM 


Noix-combusiibI e 


GA2 


Ck>mbiii£ible 


GB 


BuU^isig dssign 


GBl 


Negligible riskt 


G.B2 


Propagation of fire . 



GE3 
GB4 



MovemeBg 
Flexible or uastabk 



ChABACTEBISTICS Rj^SUlBBD I'oa 

SBi:.BCJTiojr AND Ebkcstioh of 
Bquifmeht 



Normal 

Under comkiemiioii 

Normal 

Equipment made of materia! retarding . the 
propngatioB of fire including foeg act - origi- 
natiog from the electrical iostallatioB. Fire 
barriers 

NoTs -*- Fire detectors may be provided. 

GootractioB or expao^ioB joiot? ia electrical 
wiring. 

Under comideration 



APPENDIX E 
{ItetB 12.2.1 ) 

CHECK LIST OF INITIAL INSPECTIOH 



E4^. CwENERAL aEQ^UIMEMENTS 

E-icl Before the completed instaliatioas or an 
addition to the existing installation^ is put into 
service, iBspectioo and testing shall be. carried out 
m accordance with the Indian Electricity RuleSp 
1956. In tlie event of defects beiog found ^ tli,ese 
shall be rectified J, as soon as practicabk- and the 
installation rciestcd, 

E4L.2 Periodic iospectioft and testing shall be 
carried out in order to mmnimn the installation 
in. a souod condition after pytting into service. 

,E«#*3 Where aa addition is to be . made to the 
fsKcd wiring of an csListing installation^ the latter 
sliali be c:iaioi0ed for compliauicc with the recom- 
mendations of this code, 

ESA The iadividoal equipment and materials 
whkii form part of the installation sh.all generally 
conform to the relevant Indian Staiidard Speci- 
fication whtttvcT applicable. If there is no rele- 
vant lodiaa Standa.rd Specilicatioe for any ittm^ 
these shall 'be approved by the appropriate 
authorit>^, 

Ea. I.MSF£Ci:iCIM OF THimSTMXATIOM 

E»I-.CI GeM©ral — Ob compietioa of v^iting a 
general inspection shall he carried out by com- 
petent personnel in order to verify that tbe pro 
visions of ibis code and that of Indian Electricity 
Rules, 1956 have been complied with. Tbis^ 
among other things, Aall mdiide cfiecMng whe- 
ther all eqm|HBeiil% itliapj^ #xcas«Mie% witeuj 



cables^ med in the iBStalJaiioo a.re of adequate 
ratiog and quality to meet the requirement of the 
load. Genera! workiBanship of the electrical 
wiring with regard to the layout and finish shall 
be examined for neatness that would facilitate 
easy identification of circuits of the system^ ade- 
quacy of cleairanceSj .soundness of term.i,uation 
with res|>ect to tightness, contact pressure and 
contact area. A complete check shall also be ■■ 
made of all the protective devices^ with respect 
to their ratings^ range of settings and co-ordina- 
tion between the various protective devices. 

E^l^i Item® to. I»€ Inspected. 

E-i.lJ Subsiaiwn InstaUations — In substation 
instalJationSj it shall be checked whether: 

i) The installation has been carried out in 
accordance with the approved drawings; 

2) Phase to phase and phase to earth clear* 
aiices are provided as required; 

3) All eqiiipmcEls are cffi.cieatly earthed and 
properly conoected to the required nurn« 
bcr of earth electrodes; 

4) The required g.roued clearaece to live- 
tcriBiBals is provided^ 

5) Suitable fenciog is provided with gate 
with lockiog arrangements; 

. 6) The rcquif-sd number of caution boards^ 
fire4ightiBg eqwipmcntSj operating rods^ 
mbber mats^ etc, are kept m the sub- 
station; 



■74 



IS s?32 - 1989 



7) In case .of indoor substation^ sufficient 
ventilatioB and draining arrangements 
are made; 

8) All cable trenches are provided with Eon« 
mflaiBmable covers; 

9) Free accessibility is provided for ail cquip- 
toents for. normal operation; 

10) All name plata are fixed and the equips- 
ments are fully painted; 

11) All construction materials, and temporary 
connections are removed; 

12) OiHevelSg busbar tightness, transformer 
top position, etCj are in order; 

.13) Earth pipe troughs .and cover slabs arc 
provided for earth electrodes /earth pits 
Effld the neutral and LA earth pits are 
marked for easy identification ; 

14) Earth electrodes are of GI pipes or CI 
pipes or copper plates™ For earth cor^nec^. 
tiooSj brass bolts and nuts with lead 
WMhcrs are provided in the pipci/piates; 

15) Earth pipe troughs and oil somps/pits are 
free from rubbish and- dirt and gravel 
and the earth connections are visible and 
cmsily accessible; 

16) HT and LT panels and switchgears are 
all vermin- and damp-proof and all 
unused openings or holes are blocked 
properly; 

17) The earth busbars have tight connections 
and corroiion-free joint surfaces; 

18) Control switch-fuses are provided at an 
accessible height from ground ; 

19) Adequate headroom is available in the 
transformer room for easy topping-up of 
oil, maintenance etc; 

20) Safety devices, horizontal and vertical 
barriers, busbar covers/shrouds, auto- 
matic safety shutters /doors interlock, 
handle interlock are safe and in reliable 
operation in all panels and cubicles; 

21) Clearances in the fronts rear and sides of 
the main HV and LT and sub»switch- 
boards are adequate; 

22) The gap in the horngap fuse and the size 
of fuse are adequate; 

23) The switches operate freely; the 3 blades 
make contact at the same time^ the arcing 
horns contact in advance; and the 
handles are provided with locking 
arrangements; 

24) Insulators are free from cracks, and arc 
clean; 

25) In transformers, there is any oil leak; 

26) Connections to bushings in transformers 
for tightness and good contact; 

27) Bushings are free from cracks and are 
clean; 



28) Accessories of transformers like breathers, 

vent pipe, buchhoiz relay, etc, are io 
order; 

29) Connections to gas relay in transformers 
are in order; 

30) Oil and winding temperature arc set for 

specific requirements in transformers; 

31) In case of cable cellars, adequate arrange- 
ments to pump out water that has entered 
due to seepage or other reason; and 

32) All incoming and outgoing circuits of HT 
and LT panels are clearly and indelibly 
labelled for identifications. 



E-U«2 Medium Voltage Installation — In 

medium voltage installations^ it shall be checked 
whether: 



1) AH blocking materials that are used for 
safe transportation in switchgears, con- 
tactors, relays, etc, are removed; 

2) All connections to the earthing system are 
feasible for periodical inspection; 

3) Sharp cable bends are avoided and cables 
are taken in a smooth manner in the 
trenches or alongside the walls and ceil- 
ings using suitable support clamps at 
regular intervals; 

4) Suitable linked switch or circuit-breaker or 
lockable push button is provided near the 
motors/ apparatus for controlling supply 
to the motor/apparams in an easily acces- 
sible location; 

5) Two separate and distinct earth connec- 
tions are provided for the motor/appara- 
tus; 

6) Control switch-fuse is provided at an 
accessible height from ground for con» 
trolling supply to overhead travelling 
crane, hoists, overhead busbar trunking; 

7) The metal rails on which the crane travels 
are electrically continuous and earthed and 
bonding of rails and earthing at both ends 
are done; 

8) Four core cables are used for overhead 
travelling crane and portable equipment, 
the fourth core being used for earthing, and 
separate supply for lighting circuit is taken; 

9) If flexible metallic hose is used for wiring to 
motors and other equipment, the wiring is 
enclosed to the full lengths, and the hose 
secured properly by approved means; 

10) The cables are not taken through areas 
where they are likely to be damaged or 
chemically affected; 

11) The screens and armours of the cables are 
earthed properly; 

12) The belts of the belt driven equipments are 
properly guarded; 
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13) Adequate precautions are taken to ensiire 
that no live parts are m exposed m to cause 
danger; 

14) Ammeters and voltmeters arc tested; and 

15) The relays ai-e inspected visually by moving 
covers for deposits of dust or other foreign 
matter. 

. E-.I«1»3 Overhead Lines — For overhead lines k 
shall be checked, whether: 

1) All conductora and apparatus iodudmg live 
parts thereof are inaccessible; 

2) The types and size of supports are suitable 
for the overhead iincs/conductors used and 
arc in accordance with approved drawing 
and standards; 

3) Clearances from ground level, to the lowest 
conductor of overhead lines, sag conditionip 
etc J are in accordance . with the relevant 
standard; 

4) Where overhead lines cross the roads or 
cross each other or are in proxirnity with 
one another, suitable gtiarding is provided 
at road crossings and also to protect against 
possibility of the lines coming in. contact 
with one another; 

5) Every guard wire is properly earthed; 

6) The types size and suitabihty of the guard- 
ifig arraDgemeiit provided is adequate; 

7) Stays aire provided suitably on the overhead 
Vmcs as required and are efficiently earthed 
or provided with suitable stay insulators of 
suitable voltages; 

8) Anti-clirn.biog devices and Danger Board/ 
: Caution Board/Notices are provided on all 

HT supports; 

9) Clearances along the route are checked and 
all obstructions such as trees/branches and 
shrubs are cleared od the route to the 
required distance on either side; 

10) Clearance between the live conductor and 
the earthed metal parts are adequate; and 

11) For the service coBnections tapped-off from 
the overhead lineSj cut-outs of adequate 
capacity arc provided. 

E-1,1.4 Lighting Cmui^s -— The lighting circuits 
shall be checked whether: 

1) Woocien boxes and panels are avoided in 
factories for mounting the lighting boards 
and switch cootroisj etc; 

2) Neutral links art provided in double pole 
switch-fus-es which arc mcd. for lightiDg 
control^ and no fuse is provided , in . the 
neutral; 



3) The plug p>mts in the lighiiBg circuit are 

all of 3«piri. type^ the third piB being 
suitably earthed; 

4) TaiBp€r«pr«jf iBterlocked switch socket a^d 
plug art m^d for locations easily acccsiibk; 

5) Lighting wiling In . factory area. . is take© 
enclosed in conduit and conduit pro|^rlf 
e»tlieds or alteraadvdy^ armoiire4 cable 
wiring i® uted; . 

6) A separate ear& wire. is ran m the HgMBg 
inst^Iatioe to provide earthing for. plug 
poiotig fixluro and tqmpmenU; 

7) Proper connectors and junctioa bo^» are 
used wherever joints arc to be made m 
conductors or cmm over of condiictoi'S takes 
place; 

8) Gaxtridge fuse imits are fitted with .cartridge 
fiisai only; 

9) Clear aod permaaeBt ideBtificatioB marks 
arc painted in all distrihiistion boardi, 
switchboards, sub«maisi boards and switches 
as neccsiar)'; 

10) The polarity having been checked and all 
fuses and siogle pole switches are conotcted 
on the phase cooductor only and wiring is 
correctly coBiicctcd to sock,ct~oiit}cts; 

11) Spare knockoute provided in distrifcutioe 
boards aad switchfiises are blocked; 

12) The ends of conduits enclosing the wiring 
leads arc provided- with . ebooite or other 
suitable bushes; 

13) The fittings and fixtures used for outdoor 
use are all of v/catherproof construction, 
and similarly^ fixtureSj fittings and switch- 
gears used in :the hazardous area are of 
flame- proof appUcadoo; 

14) Proper terminal cooncctors are used for 
termination of wires (conductors and earth 

. leads ) and all strands are inserted io the 
terminals; 

15) Flat ended screws are ased for fixing con- 
ductor to the accessories; aod 

16) Use of flat washers backed up by spring 
washers for making end confiections is 
desirable. 



E-2. TESTING OF INSTALLATION 

E«2«ll Geaeral — - After in^jpection,' the following 
tests shall be carried out^ before an installation or 
aB addition to thc.exisung.imtallatiori is put into 
service. Any tcsiiog of. the electrical insiallatioa 
in aa already existiBg installation shall commence 
after. obtaimng permit to work. from, the engineer- 
in«chaxgc and '^Icr cosuriog the safety provisions. 
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E»2.1 Testing 

E«2J.l Switchboards— 'UT and LT switchboards 
shall be tested in the manner indicated below: 

1) All iiigh voltage switchboards shall betested 
for dielectric test in the manner recom- 
mended in IS : 8623 ( Part I )-1977^, 

2) All earth connections shall be checked for 
continuity. 

3) The operation of ail protective devices shall 
be tested by means of secondary or primary 
injection tests. 

4) The operation of the breakers shall be test- 
ed from all control stations. 

5) Indication /signalling lamps shall be checked 
for proper working. 

6) The operation of the breakers shall be tested 
for all interlocks. 

7) The closing and opening timings of the 
breakers shall be tested wherever required 
for auto-transfer schemes. 

8) Contact resistance of main and isolator 
contacts shall be measured. 

9) The specific gravity of electrolyte and the 
voltage of the control battery shall be 
measured, 

E=2.1.2 Transformers — Transformers are tested 
in the manner indicated below: 

1) All commissioning tests as listed in IS : 
10028 ( Part 2 ) -19811 shall be carried 
out, 

2) Insulation resistance on HT and LT wind- 
ings shall be measured at the end of one 
minute as also at the end of 10 minutes of 
measuring the polarization index. The 
absolute value of insulation resistance 
should not be the sole criterion for deter- 
mining the state of dryness of the insula- 
tion= Polarisation index values should form 
the basis for determining the state of dry- 
ness of insulation. For any class of insulation 
the polarization index should be greater 
than i'5. 

E»2J*3 Cables — Gable installations shall be 
checked as follows: 

1) It shall be ensured that the cables conform 
to the relevant Indian Standards. Tests 
shall also be done as laid down in IS : 
1255-1983J. The insulation resistance 
before and after the tests shall be checked. 



^Specification for factory-built assemblieg of switchgear 
and coDtroi^ear for voltages up to and including I 000 V mc 
and 1 200 V dc: Part 1 General requirements. 

fCode of practice £01* selection, tmtailatioa and mainte* 
oaoce of traosformeri: Fart 2 Installation. 

JCode of practice for imtallaiion and mmlDten&nce of 
power cables up to aod includisif 33 kV ( §0cmd rmsi&n ). 



2) The insulation resistance between each con- 
ductor and against earth shall be measured 
The insulation resistance varies with the 
type of insulation used and with the length 
of cable. The following empirical rule gives 
reasonable guidance: 



Insulation resistance 

in megohms 



10 X voltage in kV 
length in km 



E-2.1e4 Motors and Other Equipments — The 
following tests are made on motor and other 
equipment: 

1) The insulation resistance of each phase 

winding against the frame and between the 
windings shall be measured. Megohmmeter 
of 500 V or 1 000 V rating shall be used. 
Star points should be disconnected. Mini- 
mum acceptable value of the insulation 
resistance . varies with the rated power and 
the rated voltage of the motor. 

The following relation may serve as a 
reasonable guide: 

"" 1 000 + 2P 

v^here 

Ri r^ insulation resistance in megohms 

at 25**G, 

E^ =s rated phase to phase voltage, and 
P «: rated power in kW. 

If the resistance is measured at a temperature 
different from 25°C, the value shall be corrected 
to 25*^0. 

The insulation resistance as measured at am- 
bient temperature docs not always give a reliable 
vahiCj since moisture might have been absorbed 
during shipment and storage. When the tempera- 
ture of such a motor is raised^ the insulation 
resistance will initially drop considerably, even 
below the acceptable minimum. If any suspicion 
exists on this score, motor winding must be dried 
out 



E-2J3 Wifif^g Installation^ 
shall be done: 



• The following tests 



a) The insulation resistance shall be measured 
by applying between earth and the whole 
system of conductor or any section thereof 
with all fuses in place and all switches 
closed, and except in earthed concentric 
wiring, all lamps in position or both poles 
of installation otherwise electrically connec- 
ted together, a dc voltage of not less than 
twice the working voltage^ provided that it 
does not exceed 500 voiti for meditim 
voltage circuits. Where the supply is derived 
from three-wire { ac or dc ) or a poly'>phase 
system, the neutral pole of which is connect 
ted to earth either direct or through added 
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resistance the working voltage shall be 
deemed to be that which is maintained 
between the outer or phase conductor and 
the neutral. 

b) The insulation resistance in megohms of an 
installation measured as in (a) shall not be 
less than 50 divided by the number of 
points on the circuit, provided that the 
whole installation need not be required to 
have an insulation resistance greater than 
one megohm. 

c) Control rheostats, heating and power appli« 
ances and electric signs, may, if desired, be 
disconnected from the circuit during the 
test^ but in that event the insulation resis- 
tance between the case or framework, and 
all live parts of each rheostat, appliance 
and sign shall be not less than that specified 
in the relevant Indian Standard Specifica- 
tion or where there is no such specification 
shall be not less than half a megohm. 

d) The insolation resistance shall also be 
measured between all conductors connected 
to one pole or phase conductor of the 
supply and all the conductors connected to 
the middle wire or to the neutral on to the 
other pole of phase conductors of the supply. 



Such a test shall be made after removing 
all metallic connections between the two 
poles of the installation and in these 
circumstances the insulation resistance be- 
tween conductors of the installation shall 
be not less than that specified in (b). 

On completion of an electrical installation ( or 
an extension to an installation ) a certificate shall 
be furnished by the contractor, countersigned by 
the certified supervisor under whose direct super- 
vision the installation was carried out. This 
certificate shall be in a prescribed form as required 
by the local electric supply authority. 

E"2.L6 Earthing — For checking the efficiency 
of earthing the following tests are done: 

a) The earth resistance of each electrode shall 
be measured. 

b) The earth resistance of earthing grid shall 
be measured. 

c) All electrodes shall be connected to the grid 
and the earth resistance of the entire earth- 
ing system shall be measured. 

These tests shall preferably be done during the 
summer months. 
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